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This research investigates the possibility of influencing users' motivation with visual 
persuasion. Visual persuasion is identified as the design triggers that affect users’ first 
impression, which is seen as the conceptualisation of motivation. While past research 
studied the effect of web design towards users’ motivation, not many are looking into 
the persuasive value of the visual design itself. It is foreseen that visual persuasion 
helps to produce a more persuasive website and consequently, has an impact on web 
users' first impression of the website. Once motivation is positively influenced, the 
likelihood for them to stay on a website long enough to influence certain behaviour 
will be higher. Hence, this research is designed to empirically measure the effects of 
persuasive visual design on people’s attitude and behavioural intention. The 
investigation is accomplished by looking at the causal relationship between the 
variables in the proposed persuasive visual design model. For this purpose, a 
persuasive model for the destination website is extended. In the persuasive visual 
design model for website design, the constructs are divided into two factors: 1) the 
hygiene factor that consists of perceived informativeness and usability as the 
underlying determinants and 2) the motivation factor that is predicted by perceived 
credibility, visual aesthetic, engagement and social influence. Meanwhile, users’ 
satisfaction and behavioural intention are identified as the observed variables. 
In the early stage of the research, the measurement constructs were identified and 
pilot-tested. Two web prototypes (non-persuasive website and persuasive website) 
were developed for an experiment conducted in an actual online environment. 
Participants of the age 18 or older were recruited with the expediency of Facebook. 
Each of them was randomly assigned to evaluate a website and answer the relevant 
questionnaire. Participants were encouraged to invite their Facebook friends to also 
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participate in the research. This makes the sample group non-representative as it relies 
heavily on volunteers. 
Once the measurement model of the research is verified and validated, the conceptual 
model was analysed using Partial Least Squares - Structural Equation Modelling (PLS-
SEM); amendments to the model were made as necessary. In general, the results show 
favourable outcomes as it confirms the significance of visual persuasion in affecting 
the first impressions on web design. The findings offer new insights into the role of 
visual persuasion in web design with respect to the relationships between predictors 
(dimensions of hygiene and motivation factors) and observed variables (users’ 
satisfaction and behavioural intention). From the theoretical perspective, the research 
contributes to the understanding of the persuasion process in an online environment. 
Furthermore, the identification of persuasive visual triggers could help web designers 
create more effective websites. 
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Chapter 1  Introduction 
1.1 Introduction 
The World Wide Web (WWW) is continuously emerging and expanding as more web 
services offering information can be found on the Internet. Until recently, over three 
billion people depend on the Internet to find information (Bhattacharya and Mehrotra, 
2016) and the number is expected to grow continuously. While looking for online 
information, users are constantly engaged to make choices and decisions (e.g. to 
prolong their stay at a certain website or leave for another website). However, due to 
the nature of the Internet that is full of massive information, making the correct 
decision is often difficult, especially when users had a hard time looking for relevant 
and required information (Chen, Shang, and Kao, 2009). One of the main challenges for 
web designers is to convince web visitors or users to stay at their website and hope to 
succeed in influencing them to take actions that can benefit both parties (Zhang and 
von Dran, 2000). However, convincing web users to stay and become loyal to a 
particular website is not an easy task since that many more options are available and 
accessible via a few mouse clicks or finger touches (as on touchscreen devices).  The 
task is getting more complicated as the web users themselves also evolve and change 
over time (McAuley and Leskovec, 2013) and becoming more demanding.  
In fact, researchers have been discussing usability for more than three decades (Rusu, 
Rusu, Roncagliolo, and González, 2015), to the extent that the topic is considered as a 
well growing discipline (Følstad, Law, and Hornbaek, 2012; Law and Abrahão, 2014). 
Følstad et al. (2012) state that “usability practitioners seem to have advanced further 
than both the current literature and the research field in their integration of redesign 
and evaluation” (p.2134). Yet, even though current development of computer 
technology and application focus on its functionality and usability (i.e. to appear 
outstanding among the competitors), the effort fails to satisfy the target users (Lipp, 
2012). As such, some researchers (e.g. Papetti, Capitanelli, Cavalieri, Ceccacci, Gullà 
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and Germani 2016; Kremer and Lindemann, 2015; Lindgaard and Dudek, 2003) begin 
questioning the effectiveness of the usability guidelines in improving User Experience 
(UX). A study by Lindgaard and Dudek (2003) shows that using a website with ‘high 
visual aesthetics and very low usability’ resulted in greater user’s satisfaction. On the 
contrary, perceived satisfaction significantly dropped when they assessed and 
compared between high usability and a low usability website (Lindgaard and Dudek 
2002). Some researchers find that even having a website that is compliant with most 
usability guidelines does not result in higher satisfaction or user preferences (Hart, 
Chaparro, and Halcomb, 2008). This shows that even though concern of web usability 
has been addressed, the issue still remains.   
Recently, researchers propose on going beyond usability as designing for usability 
alone is not enough (Günay and Erbuʇ, 2015; Kremer and Lindemann, 2015; Papetti et 
al., 2016).  Instead, design goals should also include another aspect of UX, such as 
emotions, motivation, and persuasion (Urrutia, Brangier, Senderowicz, and Cessat, 
2018). In 2003, B.J. Fogg brought about the idea of captology; which later became 
referred to as persuasive technology or persuasive design. Fogg argues that designing 
for functionality and usability is not enough and that the current design trend should 
move towards a persuasive design. He proposes that persuasive design could influence 
users’ motivation. Fogg adds that certain users’ behaviour can be achieved with the 
correct design triggers that are able to affect users’ motivation (Fogg 2009); given that 
the user could do so. Torning and Oinas-Kukkonen (2009) add that persuasive 
designers should not only discover the many aspects of persuasive design. Instead, 
persuasive designers should also understand the content from the perspective of 
persuasive communication, such as the rhetorical value of the visual content. 
Several studies claim that the decision whether to stay on or leave a website is made 
instantly and is usually based on one’s first impression of the website (H. Kim, 2008; H. 
Kim and Fesenmaier, 2008). Research shows that upon entering a website, it takes 
around 50-500 milliseconds for average users to process their mental model of first 
impressions (Lindgaard et al. 2006; Reinecke et al. 2013). In this short time, it is wise to 
imply that their impression is mostly influenced by the visual object(s) on which they 
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visually inspected. This is supported by existing studies that show how the first 
impression is highly correlated with the visual appeals of the website (Lindgaard et al. 
2006; Phillips and Chaparro 2009; Reinecke et al. 2013). Past research has also shown 
results that the difference in the elements of visual aesthetics shows dissimilar impacts 
towards first impressions (Reinecke et al. 2013). This raises the question as to the kind 
of visual design that encourages a positive first impression. 
1.2 Problem Statement 
Throughout the years, persuasion is seen as an open concept in a variety of fields. It 
has been utilised in verbal and non-verbal communication, printed and digital media, 
etc. In addition, past studies maintain the discussion of online persuasion in the nature 
of human to human communication, in which the online context only acts as the 
intermediate technology to assist the process. Relatively few empirical studies were 
conducted to examine the role of the website as a persuasive tool. Likewise, the role of 
visual persuasion by means of direct communication between a web interface and 
humans is yet to be extensively explored; therefore, the rhetorical value of the visual 
content is not clearly understood. Furthermore, the role of visual persuasion in 
influencing web users' motivation and behavioural intention is yet to be empirically 
discovered.  
Persuasion is believed to be entrenched in the advertising domain (Mintz and Aagaard, 
2012; Némery, Brangier, and Kopp, 2011). Consequently, the adaptations of 
persuasion techniques are evident in most advertisements. An example of the 
persuasive application can be found on the TripAdvisor website, with the design of the 
traveller rating system for the hotel's review. It serves as a symbol of trust, whereby 
higher rating represents more positive reviews from the travellers, which will also 
contribute to the persuasiveness of the hotel's advertisement. Chu, Deng and Chuang 
(2014) have undertaken an investigation to discover common persuasive techniques 
currently utilised by e-commerce websites. They interviewed 12 experienced users to 
understand how consumers react to persuasive tactics commonly used on e-commerce 
websites. The results of the study reveal that different persuasive techniques are 
4 
 
effective for different purposes. Some tactics are good for grabbing users' attention, 
while others are useful in motivating users to make certain actions. Furthermore, 
processing persuasive visual communication in the online environment is not a 
straightforward process (Petty and Brinol, 2012; Stiff and Mongeau, 2003). The process 
may be moderated or mediated by other factors. Thus, further research should be 
carried out to quantitatively examine the power of persuasive tactics (Chu et al., 2014) 
and to understand the processes involved in influencing users’ motivation and 
behavioural intention. As such, the aim of this research is to address the following 
questions:  
1) Is there any significant difference between the influence of common visual 
design (later referred to as non-persuasive visual) and persuasive visual design 
on users’ motivation and behavioural intention?  
2) What is the dimension of users’ motivation in the persuasive visual design 
model that implicates users’ attitudes on the web?  
3) How is persuasive visual communication being processed?   
4) Which persuasive visual technique is effective for influencing users’ motivation 
and behavioural intention? 
1.3 Research Goals and Objectives 
This research investigates the possibility of influencing web users with visual design, 
specifically with visual persuasion. The research seeks to consolidate the visual design 
factors that can influence users in making the decision whether to stay on or leave a 
site. Should they decide to stay, the research aims to find out which design elements 
will motivate them to make further actions (e.g. make a return visit to the website). 
This research will also investigate the impacts of persuasive visual designs on users’ 
behavioural intention. The visual triggers and barriers in optimising users’ motivation 
will also be identified. 
The aim of the research is to develop a model of persuasive visual design for website 
design. The specific research objectives are as follows: 
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1) To compare the impact of non-persuasive visual and persuasive visual websites 
on users’ attitudes and behavioural intention. 
2) To determine the factors in the persuasive visual design model that effectively 
influence users’ attitudes and behavioural intention. 
3) To investigate how web users, process persuasive visual messages, by 
identifying the mediating and moderating effects in the persuasive model. 
4) To identify which visual persuasion cue (design trigger and/or barrier) impacts 
on users’ attitudes and behavioural intention. 
The research employs the widely used persuasion principles by Cialdini (2007) to 
differentiate visual persuasion from the common visual. In the online environment, the 
principles of social influence can be visualised in the form of visual persuasion that 
helps to ease the sensory information processing as well as a decision-making process. 
This research proposed that the mental imagery formed based on persuasive visual will 
be more favourable towards a positive user's attitude, compared to the mental 
imagery formed with other visual cues. Figure 1-1 shows the example of persuasive 
and non-persuasive visuals. The visual is that of pictures of Mount Kinabalu, in Sabah, 
Malaysia. The first picture is presumed to carry the non-persuasion effect, whereas the 
second picture, with the existence of human figures, carries the persuasion values of 
the social proof principle. The social proof principle is perceived to contribute to the 
value of credibility.  
 
The picture of Mount Kinabalu (GoSabah.my, 2014).  
 
 
The picture of Mount Kinabalu, with a clear 
representation of human figures, carries the cue 
of the social proof principle 
(MountKinabalu.com, 2015) 





Figure 1-2 Sources of information when choosing a destination and accommodation while planning a 
trip (Source: TripAdvisor (2016)) 
The proposed model will be validated through an experimental study involving the 
development of two web prototypes and an online survey. The data obtained from the 
online survey will be analysed with Partial Least Squares - Structural Equation 
Modelling (PLS-SEM). Even though the proposed model can be generalised to various 
contexts, this research discusses the model from a tourism point of view. The massive 
availability of tourism content is seen as fit to the design and validation requirements 
of the proposed research. Furthermore, since most people will travel from time to 
time, the industry is expected to keep on growing. In 2016 alone, 1235 million 
international tourist arrivals were recorded all over the world, and that has led to 
international tourism receipts of US$ 1220 billion (World Tourism Organization, 2017). 
TripAdvisor (2016) conducted an online survey in 2016 involving 36 444 participants 
from 33 countries to investigate travellers’ trends and motivations. The results of the 
study showed that 73% of travellers use online sources when deciding on their 
destination and 86% of travellers use online resources when deciding on their 
accommodation (TripAdvisor, 2016). Figure 1-2 shows the sources of information 
preferred by travellers when planning a trip. As more travellers rely on the Internet for 
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tourism information, the outcome of this research would be beneficial to most, 
especially to tourism content providers. 
1.4 Definition of Key Terms 
Studies related to web design are growing as many authors and researchers discuss 
and propose guidelines and heuristics for better User Experience (UX). UX is defined as 
“all aspects of the user’s experience when interacting with the product, service, 
environment or facility” (Stewart, 2015, p. 949). Urrutia et al. (2018) suggest that: 
“User experience (UX) is based on two main components: the functional 
experience and the lived experience. This shift of perspective shows how 
not only accessibility to the information and the system’s usability 
(functional/utilitarian experience: goal-oriented behaviour) determine the 
success - or failure - of an interactive product, but how emotional and 
persuasive factors (lived experience: quest for rich stimulating and 
memorable experiences) are also paramount to the user experience. 
Indeed, affective, motivational and social aspects favour – and are a 
requirement for – technological acceptance” (pp. 461-462). 
Interestingly, some researchers see UX and usability as a similar concept, and thus, the 
term UX and usability are used interchangeably (Rusu et al., 2015). However, ISO/IEC 
25010 defines usability as a more narrowed concept that is related to effectiveness, 
efficiency, and satisfaction (as in Rusu et al., 2015). This research regards usability as 
the latter, while UX is seen as the overall aspect of a user’s experience that includes: 1) 
the accessibility to information, 2) the system’s usability and 3) the persuasive factors 
affecting the user’s experience. In this sense, usability is treated as a subset of UX 








Desire to process 
web content
 
Figure 1-3 Motivational design processes 
Wlodkowski (1978) summarises motivation as the word to describe processes that can: 
a) arouse and instigate behaviour, b) give direction and purpose to behaviour, c) 
continue to allow the behaviour to persist and d) lead to choosing or preferring a 
particular behaviour. Likewise, ‘motivation’ is understood to be the desire, urge or will 
to engage in the sequence of events known as ‘behaviour’ (Bayton 1958). From the 
perspective of this research, motivation is presumed to 1) portray a desire to process 
the content of a website, 2) maintain the desire long enough to form the first 
impression and 3) be able to decide the next intention/action. The processes are 
illustrated in Figure 1-3.  
A number of researchers proposed that visual design on an interface have certain 
impacts on users' motivation to stay longer on a website, which consequently 
improves UX (e.g. Hao, Tang, Yu, Li, and Law, 2015; Chu, Deng, and Chuang, 2014; Cyr, 
2013; Horvath, 2011; Winn and Beck, 2002). Albert and Tullis (2013) define UX as the 
individual's entire interaction with a computer system, including the thoughts, feelings 
and perceptions that result from that interaction. Thus, the motivational process, the 
formation of the first impression, perceived satisfaction and perceived behavioural 
intention is assumed to be part of UX. UX can be identified by three main 
characteristics: 1) involves a user, 2) the user is interacting with a product, system or 
anything with a User Interface (UI) and 3) the user's experience is of interest and 
observable or measurable (Albert and Tullis, 2013). 
First Impression is defined as the event when a user first encounters a new website 
and forms a mental image of that website. Even though past research (e.g. Lindgaard 
et al. 2006; Reinecke et al. 2013; Kim and Fesenmaier, 2008; Kim, 2008) discussed the 
first impression with the present of time as an important entity, this research looks 
upon first impression as the mental image that users carry upon leaving the website, 
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thus putting aside the control of time. Therefore, the experiment in this research is 
designed to allow users to browse the web samples like they normally do on the 
Internet. Users are free to browse the website for as long as they like, so as to 
encourage actual surfing behaviour.  
In this research, visual persuasion (i.e. also referred to as persuasive visual design) is 
proposed as the tool to trigger users’ motivation to change into or sustain positive first 
impression, and as a result, influence their behaviour. This research observes that 
encouraging motivation in a web environment is likely to rely on: how successful the 
design of the website is, by means of visual persuasion, as well as in influencing the 
users’ first impression. Adjectively, ‘visual’ is connected to seeing or sight (Hornby, 
2010). As a noun, the word, ‘visual’ means a picture, piece of film or display used to 
illustrate or accompany something (“visual | Definition of visual in English by Oxford 
Dictionaries,” 2018). In this research, ‘visual’ refers to a picture or short textual 
messages that catch the eye of the beholder. As such, the operational definition of 
‘visual persuasion’ for this thesis is, “any picture cues or textual messages that carry 
the influence effects towards users’ first impression, and consequently, affects their 
motivation and behavioural intention”. Saket, Endert and Stasko (2016) state that a 
“visualisation can be memorable for many different reasons, including one such as 
being exceptionally bad” (p.139). As such, this research makes an effort to identify 
persuasive triggers, as well as the persuasive barriers in the web design. 
1.5 Research Design: Approaches and Techniques 
The first stage of the research starts with a literature review to determine the current 
state of persuasive design and to define the problems and research gap. The 
constructs to measure predictors and observed variables are identified during the 
literature review stage. A preliminary study is carried out to identify users’ 
requirements for website design. Then, a proposed framework of persuasive design is 
constructed, followed by the development of web prototypes. At the same time, 
survey instruments are constructed for framework validation purposes. Once the web 
prototypes are finalised, and lab tested, a pilot test is carried out to establish the 
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instruments, as well as to identify the best procedures to conduct the online 
experiment.  Next, the online survey and experiment are conducted, and the research 
participants fill up the questionnaires. After that, the gathered quantitative data are 
analysed using statistical tools known as IBM SPSS Statistics and WarpPLS. Finally, the 
empirical results are discussed, and the persuasive visual design model is verified. 
Chapter 2 reviews related work to this research, as well as the theory and model that is 
adopted/adapted in the persuasive visual design model. Chapter 3 provides a detailed 
explanation of the research method implemented in this research. Chapter 4 presents 
the data analyses and findings, whereas Chapter 5 concludes the research outcome.    
1.6 Research Significance 
The research attempts to investigate the factors that optimise users’ motivation during 
online surfing so that their behaviour can be favourably influenced. This research 
contributes to the literature of persuasion and website design. The statistical analysis 
provides the empirical evidence of the effectiveness of persuasive design in influencing 
users’ attitude and behavioural intention. In this instance, the effect of image with 
social influence cue (i.e. persuasive visual) contradicts the effect of visual image 
without social influence cue (i.e. non-persuasive visual). The result of this research 
highlights the importance of persuasive visual in influencing users’ engagement and 
behavioural intention towards a website.  
One of the outcomes of the research is to provide the design guidelines for visualising 
persuasive content. In this case, several design cues with potential threats to 
persuasion are identified. The result offer design treatments for web designers, which 
can be used as guideline in designing persuasive websites. The nature of the research 
that is crossing disciplines (e.g. tourism, advertising and information system) also 





Chapter 2  Literature Review 
2.1 Website and Visual Communication 
Web services providing information online face a rapid boost with the growth of the 
Internet. More information can be found online, which helps simplifies some of the 
complex processes of information seeking. A wide range of services, ranging from 
government to private agencies, businesses or public welfares, sports or 
entertainment, are now reachable with a mouse click (or finger touch on the 
touchscreen). These facilities enable users to be in control of the online world. Users 
can decide where to go, whether to stay or to leave, to remember or to ignore certain 
web locations. 
However, the massive volume of online information brings about the “lost in 
cyberspace” issue. Not only do online users suffer from not being able to find the 
required information, they frequently tend to make impulsive decisions based on their 
first impression of a website (Kim and Fesenmaier, 2008). According to Verhavert, 
Wagemans, and Augustin (2018), people only need about 30ms to make meaningful 
aesthetic judgement whereas they require 50ms or more to make impressive 
judgement. Undoubtedly, it is accepted that people may perceive, judge and act based 
on first impression (Lindgaard, Dudek, Sen, Sumegi, and Noonan, 2011). Iten, Troendle, 
and Opwis (2018) convey that when web users’ first impression is positive, they are 
willing to spend more time at a website to look for information. 
Eventually, it has become a concern for businesses and web designers to come up with 
strategic ways to draw users to remain on their website and influence them to make 
certain decisions. Various techniques have been proposed in the Human-Computer 
Interaction (HCI) field, with the aim of improving UX while interacting with the web 
pages. At the same time, the trends in technology and web design are also expanding, 
and consequently, users’ expectations are also increasing. Yet, research also shows 
12 
 
that designing for functionality and usability are no longer sufficient (Fogg, 2003; Hart 
et al., 2008; Jones, 2011). Fogg (2003) suggests that the next step to technology design 
is to make it persuasive. Researchers suggest that the website’s design should be 
appealing to the users in order to grab their attention so that they are motivated to 
make the decision to stay and process the information. 
Online persuasion is possible in two ways of communication: i.e. computer-mediated 
or human-computer communication (Stiff and Mongeau, 2003). Computer-mediated 
communication is about the interaction that occurs between two or more individuals 
through a chat room or instant messaging application (e.g. Facebook Messenger, 
WhatsApp, WeChat, discussion board, etc.). In this case, the persuasion process is 
expected to be similar to face-to-face communication as the persuader is also a 
human, while the technology serves as the intermediary platform. On the other hand, 
human-computer communication involves the interaction of an individual with a 
computer, such as when the person accesses a website. There are cases where 
intelligent bots are used to communicate with the web user or even instant messaging 
user, replacing the role of a human. This type of communication relies heavily on 1) 
how well the web designers deliver/design the visual or the intelligent bots on the 
application and 2) the users’ information processing ability to recognise, interpret and 
recall the content that was delivered to them (Josephson, Barnes, and Lipton, 2010). In 
this sense, designers are encouraged to communicate the content persuasively so that 
the users’ tasks can be simplified and at the same time, they are influenced by the 
content on the website (or on other application) (Jones, 2011). As such, this research 
proposes that the persuasiveness of a web feature can be improved by implementing 
visual persuasion as the persuasive trigger. 
2.2 Persuasion and Mental Image Processing 
During the 4th century BC, Aristotle discussed the concept of rhetoric by means of 
ethos (appeals to credibility), logos (appeals to logic) and pathos (appeals to emotion). 
At this time, rhetoric is discussed from the perspective of human interaction in terms 
of oral communication. Aristotle defines ‘rhetoric’ as “the faculty of finding the 
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available means of persuasion” (as cited in Gurak, 1991, p. 268). The term, ‘persuasion’ 
is then defined as a process concerned with changing beliefs, attitudes, intentions, 
motivations or behaviour (Gass and Seiter 2007), as a result of receiving a message 
(Cialdini, 2001). This process should be carried out without using coercion or deception 
(Fogg 2003; Oinas-Kukkonen and Harjumaa 2008). Over the past centuries, there has 
been increasing interest in optimising the value of persuasion for various uses.  
An early discussion of persuasion in the domain of interface design is evident from the 
work of Gurak (1991) and Tovey (1996). Gurak evaluates the rhetorical effectiveness of 
metaphors that appeal to users' emotions. Similarly, Tovey discusses the idea of 
influencing computer users with the screen display, as well as the icons used in the 
computer application, which highlights the credibility of the application. It is noted that 
at the time when they conducted the studies, the computer is still considered as an 
alienated technology in which users has yet to overcome their fears of computing. 
Thus, the focus of their works was directed towards making computers friendlier to the 
users. 
Much later, as Internet technology and e-commerce emerge, Winn and Beck (2002) 
begin to imply that web design elements also have their own persuasive power. They 
believe that the design elements on a website can serve as persuasive triggers that 
persuade web users to explore and interact, up to the extent that the users may 
purchase something on the website. Winn and Beck (2002) proposed a few design 
attributes that were based on Aristotle’s concept of rhetoric: appeals to credibility, 
logic and emotion. They argued that these three elements are interdependent and 
thus, further study should maintain their relationship as such. The authors observed 
the online shoppers' attitudes and preferences towards the web design elements. In 
this research, 15 users were asked to purchase an item from an e-commerce website 
in a controlled environment. The research revealed that the design elements appealed 
to users' observation of logic, emotion and credibility differently, based on the way 
they are being presented on the web. Winn and Beck (2002) suggested that the visual 
manifestation of price, variety, product information, effort, playfulness, tangibility, 
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empathy, recognisability, compatibility, assurance and reliability can be used as 
persuasive triggers.  
Similarly, Chu et al. (2014) conducted a pair-wise comparison with 13 experienced 
online shoppers to rank the importance of 9 persuasive triggers. They concluded that 
persuasive triggers appealing to a website's credibility and logic were more important 
than appealing to users' emotion. Yet, Chu et al. (2014) and Winn and Beck  (2002) also 
highlighted that the influence of each trigger might vary for different products, user 
characteristics, or different stages in the users' decision cycle.  
Noting the compelling nature of persuasion techniques used in e-commerce, Horvath 
(2011) has suggested that the principles of persuasion can also be applied in another 
domain. Horvath implies that instead of persuading someone to buy something, 
persuasion can also be used to persuade him/her to take other actions (e.g. using a 
website to encourage people to quit smoking or to implement healthy lifestyle). Later, 
Joo, Li, Steen, and Zhu (2014) examine and characterise the communicative intents of 
persuasive visual images. Similarly, Cyr, Head, Lim, and Stibe (2015, 2018) conduct a 
research to investigate the impact of website design towards attitude change. The 
result shows that website design positively influence users attitude. 
Research has proven that sensory information is one of the factors that affect users’ 
emotion while visiting a website (Woojin Lee, Gretzel, and Law, 2010). When visiting a 
website, the user's brain collects information he/she received from the senses, e.g. 
sight or hearing. The information is visualised in the brain as a visual form of the 
information; a process that is known as ‘mental image processing’. MacInnis and Price 
(1987) define ‘mental imagery processing’ as, “a process by which sensory information 
is represented in working memory” (p. 473). Researchers highlight that mental imagery 
formed from sensory information helps users to form expectations and create 
experiences similar to a product trial (Gretzel and Fesenmaier, 2003; Woojin Lee et al., 
2010). The product or destination simulated from mental imagery is assumed to be 
almost identical to the actual properties as if it was physical and real (Branthwaite, 
2002; Woojin Lee et al., 2010). It is believed that the mental imagery is strong enough 
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to have a significant influence on web users' attitude and behavioural intentions 
(MacInnis and Price, 1990; Miller, Hadjimarcou, and Miciak, 2000). 
In psychology, a first impression is an event when one person first encounters another 
person and forms a mental image of that person. In the context of this research, the 
first impression is perceived as the event when a user first encounters a new website 
and forms mental imagery of that website. It is crucial to properly design the website, 
especially the main homepage, as mental imagery processing usually takes around 50 - 
500 milliseconds (Lindgaard, Fernandes, Dudek, and Brown, 2006; Reinecke et al., 
2013). The first impression formed during this short time helps the users decide 
whether they are going to remain on the website or continue surfing to other websites 
(Tuch, Presslaber, StöCklin, Opwis, and Bargas-Avila, 2012). Regardless of the instant 
moment taken for the development of the first impression, it appears to be powerful 
and often has a long-term effect on users’ perceptions and attitude towards a website 
(Reinecke et al., 2013; Sheng, Lockwood, and Dahal, 2013).  
Research related to the first impression has highlighted the importance of the visual 
aesthetics in influencing a favourable attitude towards a website. ‘Aesthetic’ is 
generally known as being attractive or pleasing in appearance. Research that discusses 
‘aesthetic’ seems to use the term in broader viewpoints. For example, Reinecke et al. 
(2013) discuss it by means of visual complexity and colourfulness. On another hand, 
Lavie and Tractinsky (2004) split aesthetic into classical (i.e. clean, symmetrical, 
pleasant and aesthetic) and expressive (i.e. sophisticated, creative, special effects and 
fascinating) aesthetic. Yet, Lindgaard et al. (2006) critics the concept suggested by 
these authors, as aesthetic also appears in the dimension of aesthetic and that the 
classification does not help to define aesthetic clearly and explicitly. In spite of that, 
Pourabedin and Nourizadeh (2013) summarise several aspects of visual aesthetics, 
which include features like animations, style, images, icons, text and much more. With 
regards to impression formation, it is proposed that users may get attracted to certain 
locations or aspects of the visual aesthetic while ignoring others (Carrasco, 2011). The 
question then to ask is, ‘what type of visual stimuli efficiently stimulates mental 
imagery and consequently leads to favourable first impression?’  
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This research intends to fill up another gap in the study of online persuasion. While 
maintaining the importance of visual aesthetics, the focus is directed towards specific 
visual aspects; that is, by using persuasive visuals in the representation of pictorial or 
short textual messages. A study by Woojin Lee et al. (2010) indicated that sensory 
information in the form of text and images has a positive impact on the extent to 
which participants experience mental imagery and strongly influence their attitudes. 
Yet, the results are not constant, as another study by Lee and Gretzel (2012) showed 
that only pictures significantly affect mental imagery; narrative text or narratives and 
pictures do not show a significant influence on imagery processing. It was highlighted 
that reading a narrative text from a website may not have the same persuasive effects 
as reading the information on paper (Rozier-Rich and Santos, 2011). Nevertheless, Lee 
and Gretzel (2012) argue that different manipulations of texts or narrative texts may 
reveal a result different from theirs. They also suggest that other factors such as 
motivation to process the sensory information will have a moderating effect on the 
relationship. This literature justifies the use of visual persuasion by means of pictorial 
and short textual messages in the research. A further description of visual persuasion 
is discussed in Section 2.3.2. 
2.3 Conceptual Foundation for the Study 
The following sub-sections detail out the grounded theories related to this study. At 
the end of the sub-sections, a justification for the choice of grounded models is laid 
out.  
2.3.1 First Impression Formation of the Persuasive Website Model  
A psychologist named Frederick Herzberg initially introduced the motivation-hygiene 
theory (also referred as a two-factor theory or satisfier-dissatisfier theory) of job 
attitudes that helped an organisation recognise employee morale problems (Herzberg, 
1974, 1987). The theory was constructed based on his investigation involving 
engineers and accountants as the subjects of the research (Herzberg, 1987). Herzberg 
created a clear distinction between the factors that led to job satisfaction (referred to 
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as motivators) and those that led to job dissatisfaction (referred to as the hygiene 
factors). He proposed that the opposite of job satisfaction is not job dissatisfaction, but 
merely no job satisfaction. The results of his research showed that the motivators have 
an effect on workers’ satisfaction, whereas the lack of the hygiene factors led to a 
dissatisfaction with their job.  
Later, Zhang and Von Dran (2000) adapted the motivation-hygiene theory and applied 
the concept to the perspective of web design and evaluation. In their research, Zhang 
and Von Dran developed design features that relate to web usability, visual appeal and 
engagement. Their work distinguished features that may be considered hygiene 
features from those that could be considered motivators in web environments. Similar 
to the concept initiated by Herzberg, they proposed that hygiene features are essential 
features, but not sufficient to ensure user satisfaction with a web user interface. On 
the other hand, the absence of hygiene features would contribute to web users' 
dissatisfaction. In the first phase of the research, 74 features were sorted and classified 
by 39 subjects of experienced web users, leading to 44 unambiguous features. Then, 
another 79 experienced web users categorised the features into hygiene or 
motivational factors. As a result, Zhang and Von Dran underlined enjoyment, cognitive 
outcomes, credibility, visual appearance, user empowerment and organization of 
information as the motivational factors. Zhang and Von Dran (2000) suggested that 
these motivational factors contribute to the user’s satisfaction with a website, enough 
to maintain their interest in the website and become loyal to it. On the other hand, the 
technical aspect, navigation, privacy and security, surfing activity and impartiality are 
classified as the hygiene factors. Notably, the hygiene factor has a higher priority over 
the motivational factor, as it is more important to minimise users' dissatisfaction with 
the website. By neglecting this factor, it may result in a total rejection of the website. 
Yet, Zhang and Von Dran implied that the classification may change across web 
domains or as time passed, due to changes in requirements, needs or preferences. 
In addition, Kim and Fesenmaier (2008) and Kim (2008) made an effort to examine the 
formation of the first impression towards persuasive destination web pages, which 
was formulated based on Zhang and Von Dran’s (2002) two-factor model of website 
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design and evaluation. Kim and Fesenmaier (2008) suggest that users make a quick 
choice about a website based on their first impression of immediate interaction with 
the website. This often also affects their subsequent decisions, for example, to decide 
to stay on or to leave. The authors argue that it is compulsory to influence users’ first 
impression; with a bad impression, it takes only seconds for them to navigate away 
and never bother to come back. Kim and Fesenmaier (2008) claim that current 
destination websites merely act as online brochures instead of taking advantage of the 
Internet in creating a longer relationship with potential visitors. In Kim and 
Fesenmaier’s model, informativeness and usability are identified as the hygiene 
factors, while trustworthiness, inspiration, involvement and reciprocity represent the 
motivating factors (see Figure 2-1). Reciprocity is one of the social influence principles 
introduced by Cialdini (2007). 
In his PhD thesis, Kim (2008) split his study of a persuasive model of destination 
website into 2 phases. In the first phase, he focuses on the scale development as well 
as the assessment of the impact of evaluation time. In this phase, Kim extracted 19 
constructs to measure the 6 factors of perceived persuasiveness and tested them in a 
pilot study. Then, other pilot studies were carried out to identify suitable time controls 
for first impression formation. The studies revealed that 7 seconds was sufficient for 
the assessment of informativeness, usability, inspiration and involvement, but more 
time was required for the assessment of trustworthiness and reciprocity. The results 
also showed that the condition of 15 and 30 seconds bring about similar mean rank 
from the Kruskal-Wallis test. Hence, Kim evaluates the persuasiveness of 436 tourism 
websites that contained 50 snapshots, with the time restriction of 15 seconds for each 
treatment. Potential subjects were recruited among tourists who had previously 
requested for travel information from the US tourism offices and invitation was made 
through email.  
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Figure 2-1 Persuasive Model of Destination Website (Kim, 2008; Kim and Fesenmaier, 2008) 
As Kim's dataset suffered from missing values, he reduced the perceived 
persuasiveness constructs to 12 items and revised the single model into two models; 1) 
a full completion group which included the original 6 persuasive factors and 2) a 
limited completion group that excluded trustworthiness and reciprocity from the 
model. The structural model assessment of the full completion group indicated that 
informativeness, inspiration and involvement are positively related to first 
impressions; which consequently influence users' intention to navigate further on the 
website. Yet, in the limited completion group, only involvement and inspiration 
influence first impressions, suggesting the absence of perceived trustworthiness 
and/or perceived reciprocal reduces the effect of perceived informativeness towards 
the first impression. Notably, perceived trustworthiness does not play a significant role 
in influencing the first impression in Kim's (2008) study. 
The results of the Kim's (2008) study are found to be inconsistent with Kim and 
Fesenmaier's (2008) preliminary study which concluded that inspiration, usability and 
credibility (in order of importance) are the key drivers of people’s first impressions 
(formed within 7 seconds) of destination websites. Moreover, past research has 
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highlighted that credibility is one of the prominent factors that influence users' online 
attitudes (e.g. Umapathy and Chris LaValley, 2015; Cyr, 2013; Fogg et al., 2003; Loda, 
Teichmann, and Zins, 2009). The inconsistency in Kim's results may possibly have risen 
from the limitations of the study, as the experimental study was not identical to the 
web environment, thus providing limited interactivity with the system. Furthermore, 
the pattern of missing values in the data of the full completion group suggested that 
the participants struggled to identify certain design elements related to 
trustworthiness and reciprocity. Also, the outcome could have been affected by the 15 
seconds time control that was set during the experiment; as the previous study 
showed that the participants were most favourable to treatments when the time limit 
of 45 seconds was used (Kim, 2008).  
2.3.2 The Principles of Social Influence 
In 2007, Cialdini proposed the principles of social influence, constructed based on his 
field observations. Social influence refers to “the change in one's attitude, behaviour, 
or beliefs due to external pressure that is real or imagined” (Cialdini, 2001; Guadagno 
and Cialdini, 2005). With proper use, the six principles, namely: (1) reciprocation, (2) 
commitment and consistency, (3) social proof, (4) liking/friendship, (5) authority and 
(6) scarcity can be used to influence others to take action.  
Cialdini (2009) described the rule of reciprocation as “we should try to repay, in kind, 
what the other person has provided us” (p.19). Hence, the reciprocity principle of 
social influence is the practice of exchanging things with others for mutual benefit. This 
is due to the fact that people tend to return given favour because they feel indebted to 
the other person. It is part of human nature to avoid being labelled as a moocher, 
ingrate, or freeloader if no effort was taken to return given favour. 
Similarly, people have a general desire to appear consistent in their behaviour. Thus, 
when they ask for a particular product or information, they commit themselves to 
acting upon the requested product or information. This fact is describing the 
21 
 
commitment and consistency principle. Cialdini (2009) states that once a person takes 
a stand, naturally that person will behave in ways that are consistent with the stand. 
The social proof principle is about the assumption that the majority is wiser than a 
single person’s opinion. “The principle of social proof states that one important means 
that people use to decide what to believe or how to act in a situation is to look at what 
other people are believing or doing there” (Cialdini, 2009, p.138). It is the tendency of 
perceiving an action as proper when other people are also taking the same action 
(Cialdini, 2009). Cialdini (2009) emphasizes that social proof is most influential when 
the person is uncertain, and there is some sort of similarity with another person. One 
of the common techniques used to portray social proof is called word-of-mouth, in 
which information (or testimony) is passed from person to person. 
The liking principle is the belief that people prefer to say yes to individuals they know 
and like (Cialdini, 2009). The likeable person does not necessarily have to be only 
family or close acquaintances, but also a likeable stranger. In order to be a likeable 
stranger, a compliance strategy should be employed, i.e. make the potential customer 
like the stranger first. Cialdini (2009) gives four guidelines to achieve this: 1) physical 
attractiveness, 2) similarity, 3) compliments and 4) contact and cooperation. 
Authority is the phenomena in which an individual tends to comply with the requests 
of the authority, even if the request makes him/her act contrary to personal 
preferences. Cialdini (2009) argues that “the tendency to obey legitimate authorities 
comes from systematic socialization practices designed to instil in members of society 
the perception that such obedience constitutes correct conduct” (p.195). Based on the 
rule of authority, the authority does not have to be real, i.e. the appearance of 
authority is enough. Thus, a celebrity’s endorsement or a model dressed in uniform are 
examples of the application of the authority principle. 
Scarcity is the rule of the few, i.e. “people assign more value to opportunities when 
they are less available” (Cialdini, 2009, p.225). This is due to the reason that people 
tend to assume that an object that is scarce in resource is much more valuable, as it 
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gets harder to possess; thus, they would want to get it before somebody else takes it. 
The scarcity may be real or just imagined. The common compliance technique for this 
principle is by placing a limited number of criteria or deadlines in the ads.  
These six principles can be used as heuristic cues to help the process of making a 
decision. Guadagno, Muscanell, Rice, and Roberts (2013) claim that humans can use 
certain visual cues or features to help them determine whether or not to comply with 
a request. They named attractiveness, expertise and likability as examples of personal 
characteristics of an influencer that can persuade a potential customer. Cialdini (2007) 
explains that once persuaded; humans may react automatically without conscious 
thought.  
Several studies have revealed that Cialdini’s principles are relevant to be applied to an 
online environment (Guadagno and Cialdini, 2005; Lauterbach et al., 2009; Sundar et 
al., 2009; Amblee and Bui, 2011; Nahai, 2012; Guadagno et al., 2013). However, 
empirical evidence to support the significance of those principles in influencing online 
users’ behaviour is still limited. Besides, those studies maintain the discussion of online 
persuasion in the nature of human-to-human communication, in which the computer 
only acts as the intermediate technology to assist the process; the type of 
communication known as computer-mediated communication. Common applications 
for computer-mediated communication are e-mails and instant messaging. Thus, the 
role of visual persuasion by means of direct communication between a human and 
web interface (i.e. human-computer communication) is yet to be explored, much less 
the understanding of the rhetorical value of the visual content. 
An investigation was made to discover the current application of Cialdini's social 
influence principles on tourism websites. Four most visited travel websites in January 
2013 were identified based on Internet traffic statistics. The websites were classified 
into two types: information-driven and profit-driven. Information-driven websites 
were websites whose main goal was to provide information, and where most 
purchasing activities were handled by third-party websites. In contrast, the purchasing 
activities for the profit-driven websites were carried out on the website themselves. In 
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this investigation, only the homepage of each website was reviewed, as in most cases, 
the first impression of the website usually determines whether the user will stay on or 
leave (Kim and Fesenmaier, 2008). All the visual items of each website were judged 
according to Cialdini’s persuasion techniques of social influence. Judgement was made 
based on the visibility and evidence of items in each group. 








Reciprocation ─ Searching tool to initiate 
communication (main step). 
─ Highlights are positioned on the 
lower part of the page. 
─ Instant personalisation features. 
─ The forum is available. 
─ Information is offered as the page 
loaded to initiate communication. 
─ Highlights are positioned at the top-
middle.  
─ No instant personalisation features.  




─ Allow users to search for information. 
Default choice: Hotel or destination. 
─ Allow users to search for information. 
Default choice: Destination. 
Social proof ─ Photo of friends, friends rating and 
activities (personalised from 
Facebook or Twitter). 
─ Other people: hotel review and 
photos of the tracked location. 
─ No. 
Liking ─ Interactive design. 
─ Limited liking images or captions. 
─ Interactive design. 
─ Limited liking images or captions. 
Authority  ─ No. ─ No. 








Reciprocation ─ Information is offered as the page 
loaded to initiate communication. 
─ Highlights are positioned at the top.  
─ No instant personalisation features. 
─ The chat room is available on a 
different page. 
─ Highlights are positioned at the top-
right. 
─ Information is offered as the page 
loaded to initiate communication. 
─ Highlights are positioned at the top.  
─ No instant personalisation features.  
─ No forum or chat room is available. 





─ Allow users to search for information. 
Default choice: flight. 
─ Allow users to search for information. 
Default choice: hotel. 
Social proof ─ No. ─ No. 
Liking ─ Interactive design. 
─ Limited liking images or captions. 
─ Interactive design. 
─ Liking images are fully utilised but not 
the captions. 
Authority  ─ No. ─ No. 
Scarcity ─ Fully utilised. ─ Fully utilised. 
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Referring to Table 2-1, it shows that all of Cialdini’s persuasion techniques were 
evident in the design of the tourism websites. Yet, not all techniques were popular. 
Regardless of their design goals, all websites adopted reciprocation, commitment and 
consistency, as well as liking their design. Scarcity turns out to be popular for profit-
driven websites, following the examples in the product-based advertisement. So far, 
these websites showed no signs of authority and social proof. On the other hand, the 
information-driven websites showed a limited representation of social proof and 
scarcity.  
Stiff and Mongeau (2003) state that messages on different channels will usually 
generate a different set of cognitive, emotional, communication processes and 
persuasive outcomes. Thus, in the context of human-computer communication, 
website design consideration should be directed towards grabbing users' attention to 
the source of the messages as well as the characteristics of the messages (Stiff and 
Mongeau, 2003). In order to encourage perceived persuasiveness with visual 
persuasion, it is crucial to ensure that: 1) the message is received and understood by 
the recipients and 2) the mental imagery constructed from the message contributes 
significantly and positively to the effectiveness of a persuasive appeal. Past studies 
show that content and realism, such as pictures, are among the important predictors 
of users’ beliefs, attitudes and intentions toward websites, and these factors appear to 
be strong predictors (MacInnis and Price, 1990; Miller, Hadjimarcou, and Miciak, 2000; 
Jeong and Choi, 2004; Shaouf, Lü, and Li, 2016). 
2.3.3 Theory of Reasoned Action  
Behavioural intention represents the degree to which the user is willing to perform a 
certain behaviour (Fishbein and Ajzen, 2010; Pantano and Di Pietro, 2012). In this 
study, the investigation is made to discover the influence of visual persuasion towards 
users' attitudes and behavioural intention. For this purpose, the Theory of Reasoned 
Action (TRA) by Ajzen and Fishbein (1980) is used as the framework to explain and 
predict the relationship between attitudes and behaviour (see Figure 2-2). Fishbein 
and Ajzen (2010) argue that “behavioural intention is the most immediate antecedents 
25 
 
of behaviour” (p. 39) and that “an appropriate measure of intention will be a good 








Figure 2-2 Theory of Reasoned Action by Ajzen and Fishbein (1980) 
Fundamentally, there are four components in the TRA framework, i.e. the attitude 
towards the behaviour, subjective norm, behavioural intention and behaviour. The 
attitude towards the behaviour is the individual’s judgement - “the beliefs about the 
positive or negative consequences they might experience if they performed the 
behaviour” (Fishbein and Ajzen, 2010, p.20). If the consequences are perceived to be 
good instead of bad, the intentional behaviour is more likely to occur. Subjective norm 
is about an individual’s perceptions of the social pressures put on him; that is “the 
beliefs that important individuals or groups in their lives would approve or disapprove 
of their performing the behaviour” (Fishbein and Ajzen, 2010, p.20). Combinations of 
attitude and subjective norm are claimed to be good predictors of behavioural 
intention, which is that of individuals' readiness to perform the behaviour. Fishbein 
and Ajzen (2010) state that the more favourable the attitude and perceived norm, the 
stronger the person's intention to perform the behaviour; and the stronger the 
intention, the more likely the behaviour will be carried out. 
Ajzen (1985) extended the TRA framework by including perceived behavioural control 
as another predictor of behavioural intention and called it the ‘Theory of Planned 
Behaviour (TPB)’. Perceived behavioural control is the “belief about personal and 
environmental factors that can help or impede their attempts to carry out the 
behaviour” (Fishbein and Ajzen, 2010, p.21). It is about whether a person has the 
confidence or the ability to carry out the behaviours in question. If perceived 
behavioural control is low, the perceived behavioural intention will also be low, and 
actual behaviour is unlikely to occur. One common example is, a smoker refuses to quit 
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smoking because he/she believes that smoking is an addiction and that he/she cannot 
quit, even though he/she is well aware of the dangers of smoking and receives full 
support from the family to quit (Stiff and Mongeau, 2003). However, the inclusion of 
the subjective norm and perceived behavioural control components are not always 
essential (Stiff and Mongeau, 2003) and the weight of the components may vary, 
depending on the type of expected behaviour or the subjects' population (Fishbein and 
Ajzen, 2010). 
In the context of this research, the social influence principles are proposed to 
represent the subjective norm component. The principles of authority, liking and social 
proof are generally about human figures who act as a role model, friend or voice of the 
community. These principles are assumed to have social pressure effects on the web 
users. However, perceived behavioural control is not identified as an essential 
predictor in the research. It is believed that online information seeking is a personal 
process in which the users have the confidence and ability required to make their 
decision instantly. 
2.3.4 Elaboration Likelihood Model (ELM) 
This research aims to examine the influence of visual persuasion towards users' 
attitude and behavioural intention. In order to understand the persuasive 
communication effects, it is crucial to examine the underlying processes by which 
visual persuasion positively and significantly influences attitudes and/or intention.  
For this purpose, Petty and Cacioppo (1981, 1986) formulated the Elaboration 
Likelihood Model (ELM) as the foundation for understanding the communication 
effects (see Figure 2-3). Elaboration is the “extent to which an individual think about or 
mentally modifies arguments contained in the information”, whereas likelihood refers 
to “the probability that an event will occur, is used to point up the fact that 
elaboration can be either likely or unlikely” (Perloff, 1993, p.128). According to Petty 
and Cacioppo, a person can be persuaded via two routes, namely the central (i.e. 
direct) route and the peripheral (i.e. indirect) route. In the ELM, the information 
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quality governs the central route, whereas context, which is more related to 
information presentation, is dominant in the peripheral route. It is argued that 
persuasion via the central route is an effortful scrutiny of issue-relevant arguments, 
whereas persuasion via the peripheral route focuses on the impact of simple cues. 
Petty, Cacioppo and Schumann (1983, p. 144) explain that “in the peripheral route, 
attitudes change because of the presence of simple positive or negative cues, or 
because of the invocation of simple decision rules which obviate the need for thinking 
about issue-relevant arguments. Stimuli that serve as peripheral cues or that invoke 
simple decision rules may be presented visually or verbally or may be part of the 
source or message characteristics”. 
Peripheral Cue Present?
Identification with source , 
use of heuristics, balance 
theory etc.
Peripheral Attitude Shift
Changed attitude is relatively 
temporary, susceptible, and 
un-predictive of behaviour. 
Motivated to Process?
Personal relevance, 



















Figure 2-3 The Peripheral Route of ELM (Petty and Briñol, 2011) 
Hence, a clear distinction is defined between the dual routes, which consequently 
brings about a confusion in the model. In one of their experiments, they compared 
highly attractive shampoo ads with a photograph of an extremely attractive couple to 
low attractive ads showing a photograph of a 'somewhat unattractive' couple (Petty 
and Cacioppo, 1981b). The participants were split into two groups, i.e. low 
involvement group and high involvement group. The low involvement group was told 
that the product would be available somewhere across the globe, whereas the high 
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involvement group was told that the product would be available in the local store. As 
expected, the subjects in the peripheral routes processing tend to perceive better 
attitudes compared to the subjects in the central routes where weak arguments 
(messages) were used. Nevertheless, the experiment clearly showed that highly 
attractive models induced a higher acceptance of the product. Interestingly, the results 
from the (presumably) central route processing showed that when the ads were using 
strong arguments, highly attractive ads brought about more favourable attitudes, 
compared to lowly attractive ads, which further highlighted that attractiveness is also 
important in the central route (see Table 2-2). This result brings about the 
mystification that the distinction in the ELM might be not as clear as proposed earlier. 
In justifying it, Petty and Cacioppo (1981b) conclude that “in retrospect, this effect may 
not have been strong in this study because how the models looked may have been 
viewed as a relevant persuasive argument for some subjects! In other words, for the 
specific product employed (shampoo), the attractiveness of the models (especially 
their hair) may have served as persuasive testimony for the effectiveness of the 
product” (p. 23). 
Table 2-2 Effects of involvement, argument quality and source attractiveness on attitudes toward an 
advertised product (Petty and Cacioppo, 1981b) 
 High involvement Low involvement 
Highly attractive Lowly attractive Highly attractive Lowly attractive 
Strong arguments 9.1 7.0 6.9 3.4 




This research aims to investigate the possibility of influencing web users’ attitude and 
behavioural intention with persuasive visual design. The nature of the proposed 
research is similar to the work by Kim and Fesenmaier (2008). The main differences 
between Kim and Fesenmaier’s (2008) work and this research are:  
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1) This research extends the model of first impression formation towards 
tourism destination websites (Kim and Fesenmaier, 2008) by including 
Cialdini's (2007) principles of social influence into the model.  
2) Instead of using a slideshow of tourism websites, the experiment will be 
carried out in the actual web environment. Thus, no time limit will be set, 
so that the research can naturally take place, while the subjects are surfing 
the website prototype. 
3) In Kim and Fesenmaier (2008), no specific visual cue is studied, whereas this 
research focuses on visual persuasion as the treatment in the persuasive 
visual design. In fact, the web design that is generalised in Kim and 
Fesenmaier’s (2008) study is actually treated as the non-persuasive web 
design in this research.  
4) As there is no time limit set in this research, the first impression is not 
observed. On the contrary, this research observes users’ satisfaction of the 
website, and thus, the model is discussed from the perspective of user 
experience (UX) of human-computer interaction. At this stage, users’ 
satisfaction is estimated to mediate the interactions between users’ 
motivation and behavioural intention. 
Previously, Alhammad and Gulliver (2014a, 2014b) proposed an extension to Kim and 
Fesenmaier’s (2008) model by merging it with other related work such as the 
Persuasive System Design (PSD) framework by Harri and Marja (2009). The PSD 
framework provides comprehensive guidelines for designing and evaluating the 
persuasive system, including the content and system functionality. However, this 
research does not plan to include PSD principles into the proposed model (see Section 
2.4), as the researcher assumes that Kim, and Kim and Fesenmaier's models are 
sufficient to evaluate the influence of visual persuasion towards online users' attitude 
and behavioural intention. Also, the inclusion of PSD may complicate the process, as it 
covers the process of thoroughly evaluating a complete system and might be overused 
for this research's need. Besides, the personalisation principle (as mentioned in PSD) is 
not included in this research, in order to secure users’ anonymity and privacy during 
the research's experiment. Furthermore, the use of personalisation obscures the main 
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objective of this research, that of understanding first impression, as it relates to users’ 
first encounter to a website design, whereas personalisation requires several 
encounters in order to obtain users’ surfing patterns. 
With regards to this research, the distinction is made based on the persuasive triggers 
used to represent each social influence principles. It is proposed that visual aesthetic is 
important on both routes and will be visible in all experiments; for example, the 
beautiful scenery of a destination is regarded as a persuasive argument on the tourism 
website. Yet, the visual persuasion that is unrelated to a destination (e.g. the image of 
tourism ambassador) will be visible in the persuasive web sample alone and is 
perceived to be processed via the peripheral route (based on ELM). Similarly, 
arguments related to tourism destination information are also regarded as strong 
arguments, whereas short messages such as a travel review will be considered as weak 
arguments. 
The persuasive visual design model will also be explored from the perspective of the 
ELM, to understand how persuasive messages are being processed. It is noted that the 
motivation formed under high elaboration (the central route) is stronger than the 
motivation formed under low elaboration (the peripheral route). Furthermore, when 
users’ motivation is low, they are more likely to be persuaded via the peripheral route. 
However, motivation formed under low elaboration is more likely to cause a short-
term effect (Petty and Cacioppo, 1981a, 1986b). It is also highlighted that the 
peripheral attitude shift is temporary, vulnerable to counter-persuasion and cannot 
predict behaviour. Nevertheless, the difference of effect over time is unimportant for 
this research, as the main concern is the instant effects of visual persuasion towards 
users' attitude from the perspective of peripheral route processing. The research does 
not aim to change web users’ surfing attitudes, but rather to examine if the temporary 
attitudes formed via the peripheral route are strong enough to enable the users to 
make a simple intentional decision, e.g. to stay on the website instead of continuing to 
surf to another website. This type of action does not requires behavioural change.  
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2.4 Conceptual Model and Research Hypotheses 
Research on UX can be considered if a behaviour or potential behaviour is expected to 
take place. Previous studies investigating UX have assessed a variety of factors, e.g. 
performance, usability and satisfaction; which also includes specific factors, e.g. 
credibility, engagement and visual aesthetic (Albert and Tullis, 2013). Recently, 
researchers have started to bring their focus towards persuasive design. In this 
research, the initiative is taken to discover the role of visual persuasion in the online 
communication context, as well as the impact it has on users' attitude and behavioural 
intention. In this research, persuasive information is conveyed in the form of pictorial 
and short textual messages. It is believed that not much is understood about the 
impact of visual persuasion from the viewpoint of human-computer communication, in 
which information is communicated to the viewers in the form of visual elements on 
the website. 
This research examines the association between users’ perception of web design 
characteristics and behavioural intention of the persuasive visual design. The research 
extends the model of first impression formation of tourism destination websites by 
Kim and Fesenmaier (2008). Kim and Fesenmaier conducted empirical research to 
investigate the key design factors in the formation of impressions towards web 
interfaces. The survey system developed for their research did not provide an identical 
environment to the web, and the participants did not interact with the website. The 
treatments for their experiments were constructed using screenshots of 50 official 
state tourism websites in the United States, which they converted into a short-
animated clip. In the research, the participants were exposed to each screenshot for 7 
seconds, only to examine users' instant reaction about website design. Furthermore, 
the limitation of the research includes inabilities to perform examinations on the use 
of particular design components or effective use of message cues, as well as failure to 
control predetermined images in the study.  
Nevertheless, Kim and Fesenmaier's (2008) model provide practical guidelines for 
evaluating the persuasiveness of a website. For that reason, many recent works can be 
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found referring to this model (e.g. Díaz, Martín-Consuegra, and Estelami, 2016; Elden, 
Cakir, and Bakir, 2018; Koronios, Dimitropoulos, and Kriemadis, 2018). Furthermore, 
one of the social influence principles (i.e. reciprocity) is readily included in the model, 
even though no significant association related to the principle was derived at the end 
of the study. As such, this study believes that the extended model is sufficient to 
evaluate the influence of visual persuasion towards online users' belief, attitude and 
behavioural intention. Besides, Cialdini’s principles are also popular among 
researchers; e.g. the recent study by Gamez (2018) and Halbesma (2017) investigate 
and identifies how online shops employs the Social Influence Principles in their website 
design. 
The present research differs from the original model by Kim and Fesenmaier (2008) in 
two ways.  Firstly, the research by Kim and Fesenmaier evaluated the persuasiveness 
of websites, whereas the present research’s focus is to examine the persuasiveness of 
visual design or visual elements of a website. Secondly, the extension in the model is 
made with the inclusion of another five principles of social influence by Cialdini (2007), 
thus implying that the added value of the social influence principles depicted in the 
form of persuasive visuals can enhance the persuasiveness of a website. It is predicted 
that the more persuasive a website is perceived to be, the more likely web users will 
form a favourable first impression towards the website, which will consequently affect 
users' satisfaction of the website. It is also proposed that the higher the satisfaction 
perceived, the more favourable the behavioural intention will be. In the extended 
model, elements of informativeness, usability, credibility, visual aesthetic, engagement 
and social influence represent the predictors, whereas satisfaction and behavioural 
intention represent the observed variables. It is predicted that perceived satisfaction 
acts as a mediator in the relationship between the predictors and behavioural 
intention. 
Following Kim and Fesenmaier's model, the factors are split according to Herzberg's 
motivation-hygiene theory. The term, ‘inspiration’ in the Kim and Fesenmaier’s (2008) 
model is replaced with the term, ‘visual aesthetic or visual appeal’. The terms 
‘involvement’ and ‘engagement’ are also regarded as having the same meaning. As a 
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result, informativeness and usability are proposed as the hygiene factors. Credibility, 
visual aesthetic, engagement, reciprocity, commitment, liking, social proof, authority 
and scarcity are listed as the motivating factors. In the conceptual model, the 
principles of social influence will act as the constructs of the social influence 
dimension. Adopting the concepts portrayed in the peripheral route of ELM, the 
motivation to perform a behaviour and the ability to carry out such behaviour are 
included in the model as the control variables. An exploratory analysis will be carried 
out on the model before a theory supported model can be constructed. The decision 
whether the principles of social influence should be included as the first order (1st 
order) variable or as the second order (2nd order) variable in the model will be made 
after a confirmatory analysis is conducted, which can be made based on the model-fit 
assessment (see Section 4.6.2). When discussing the model, the terms, ‘visual 
rhetoric’, ‘visual persuasion’, or ‘persuasive visual’ are used interchangeably. The 
extended conceptual model is shown in Figure 2-4, whereas Figure 2-5 depicts the 
structural equation model. 
It is foreseen that the representation of visual persuasion would positively influence 
users' motivation to stay on a website. This will consequently have an impact on users' 
belief and their satisfaction with the website. The attitudes are assumed to be strong 
enough to influence behavioural intentions. Specifically, it is predicted that users’ first 
impression of the persuasive website would be better than a non-persuasive website. 
As such, this research suggests that persuasive design could help visualise the much-
needed information in a way that can trigger users’ greatest attention, and affect their 
first impression, intentionally or unintentionally. The constructs of perceived 
























Figure 2-4 Extended conceptual model of persuasive visual design for web design 
2.4.1 Hygiene Factors 
The hygiene factors are the essential factors towards minimising users' dissatisfaction 
of a website. Zhang et al. (1999) argue that hygiene features are essential, but not 
sufficient to ensure user satisfaction with a web user interface. Without the essential 
factors, users are more likely to be dissatisfied with the web interface, hence leading 
to an unfavourable perception of the website. Other scholars also highlighted the 
importance of informativeness and usability for better user experience (e.g. 
(McKinney, Yoon, and Mariam Zahedi, 2002; Nahai, 2012; Tang, Jang, and Morrison, 
2012). Hence, informativeness and usability are named as the hygiene factors for a 
favourable formation of first impression. In this research, it is predicted that the 
hygiene factors will have direct or indirect effects upon the perceived persuasiveness 































2nd Order Model 




Informativeness-Related Design Factors 
Information is the primary motivation for Internet users to visit a website (Kim and 
Fesenmaier, 2008). In the tourism domain, websites’ main goals are to advertise and 
promote destinations, to facilitate communication with potential travellers, and to 
reinforce a positive image and brand value (Kim, 2008). Information quality is essential 
to consumers, and the way information is delivered online, in content and 
organization, can either assist or delay its consumption (Rosen and Purinton, 2004). An 
important goal of websites' information quality is providing accurate information to 
consumers. Besides, Fogg et al. (2003) conclude that information structure and 
information focus are crucial features that users look for when evaluating a website’s 
credibility. Similarly, Luo (2010) states that the informativeness of a website is 
positively associated with the attitude towards the website. Thus, we propose the 
following hypotheses:  
H1a  Perceived informativeness is positively associated with perceived credibility. 
H1b  Perceived informativeness is positively associated with perceived satisfaction. 
H1c   Perceived informativeness is positively associated with perceived visual  
  aesthetic. 
H1d   Perceived informativeness is positively associated with perceived engagement. 
H1e  Perceived informativeness is positively associated with perceived behavioural
  intention. 
Usability-Related Design Factors 
Usability has proved to be a primary factor in the formation of favourable first 
impression (Kim and Fesenmaier 2008). In general, web usability is defined as the ease 
of use and learnability of the website. Kim and Fesenmaier (2008) conclude that 
destination websites must be user-friendly so that the information searcher can easily 
navigate websites with a minimum level of mental effort. Previous studies have 
revealed that the usability of a website is highly correlated with perceived credibility 
(Huang and Benyoucef, 2014) and thereafter, affects perceived satisfaction (Belanche, 
Casaló, and Guinalíu, 2012). As a result, the following hypotheses are formulated:  
H2a  Perceived usability is positively associated with perceived informativeness. 
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H2b  Perceived usability is positively associated with perceived credibility. 
H2c  Perceived usability is positively associated with perceived visual aesthetic. 
H2d  Perceived usability is positively associated with perceived engagement.  
H2e  Perceived usability is positively associated with perceived satisfaction. 
H2f  Perceived usability is positively associated with perceived behavioural  
  intention. 
2.4.2 Motivating Factors 
Zhang and Von Dran (2000) claim that motivational features contribute to the user 
satisfaction with a website and subsequent continued use of it. They investigated 
various motivational features and ranked the importance of each feature towards 
users' satisfaction of a web interface. This research work differs from Zhang and Von 
Dran’s (2000) in terms of the features used for the study. Zhang and Von Dran 
provided general guidelines to avoid dissatisfaction and at the time, enhancing users' 
satisfaction with the website design. It is proposed that the persuasiveness of a 
website can be enhanced by applying the visual features that carry the persuasive 
power of influence into the web design. Adopting Kim and Fesenmaier (2008) and 
Kim's (2008) models of persuasive web design; credibility, visual aesthetic and 
engagement are proposed as the factors of motivation. The principles of social 
influence are included as the extension of the motivating factors, either as the 1st 
order or 2nd order variables (see Figures 2-4 and 2-5). As such, reciprocity, 
commitment, authority, liking, social proof and scarcity are named as the persuasive 
principles that are assumed to affect motivation. 
Credibility-Related Design Factors 
Credibility in the web design is about how to appear credible in the eyes of the users 
and to gain their trust. A website appears credible when an Internet user’s 
psychological state of risk acceptance is positive, based upon the positive expectations 
of the intentions or behaviours of the website (Wang and Emurian, 2005a, 2005b). It is 
proposed that credibility is one of the key factors to encourage engagement and 
communication effectiveness in the online environment (Kang, 2010). As a result, the 
following hypotheses are proposed: 
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H3a  Perceived credibility is positively associated with perceived engagement. 
H3b  Perceived credibility is positively associated with perceived visual satisfaction. 
H3c  Perceived credibility is positively associated with perceived behavioural 
intention. 
Visual Aesthetic-Related Design Factors  
Visual aesthetic also refers to visual appeal and relates to the art or beauty of the 
website. Some researchers emphasise that visual aesthetic is among the prominent 
factors for the formation of a favourable first impression of a website (Lindgaard et al. 
2006; Kim and Fesenmaier 2008; Phillips and Chaparro 2009; Reinecke et al. 2013). 
Fogg et al. (2003) found that that the design and look of a website were frequently 
mentioned, as when they asked the users to evaluate the credibility of a website, 
46.1% of the comments were related to the visual aesthetic aspect. As such, this 
research proposes that visual aesthetics affect credibility as well as users' engagement. 
Hence, it also affects users’ satisfaction and behavioural intention. The next set of 
hypotheses are formulated as follows:  
H4a  Perceived visual aesthetic is positively associated with perceived credibility. 
H4b  Perceived visual aesthetic is positively associated with perceived engagement. 
H4c  Perceived visual aesthetic is positively associated with perceived satisfaction. 
H4d  Perceived visual aesthetic is positively associated with perceived behavioural 
  intention. 
Engagement-Related Design Factors  
Engagement is defined as the quality of user experience that consists of focused 
attention, perceived usability, endurability, novelty, aesthetics and felt involvement 
(O’Brien and Toms 2010). Interactivity and tangible and animated images are proposed 
as part of the primary features of engagement as the features require focused 
attention and (or) several mouse clicks during the interaction process. In the online 
environment with so many options, users become more impatient and demanding. 
Thus, creating engagement would mean winning users’ commitment and loyalty to the 
website. Padua (2012) emphasizes that the real challenge is to create and maintain a 
culture of engagement through implementing trust strategies: based on competence, 
quality, information, responsiveness, customer care and user experience founded on 
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emotions and positive perceptions. It is assumed that perceived engagement is highly 
associated with users' satisfaction and intention to stay on a website. Thus, the 
following hypotheses are formulated:  
H5a Perceived engagement is positively associated with perceived satisfaction. 
H5b Perceived engagement is positively associated with perceived behavioural 
 intention. 
Social Influence-Related Design Factors 
Guadagno and Cialdini (2005) claim that web users usually make a decision about their 
attitude towards a website based on design cues that catch their attention on the 
page, especially those who engage in the peripheral route persuasion. These users may 
be swayed by the persuasive messages, rather than the quality of the information. 
Perceived credibility can also be improved if the heuristic cue appears to be 
trustworthy. Thus, the social influence principles proposed in this research are 
assumed to have the persuasive power that affects users' perception and attitude 
towards a website. As such, the next set of hypotheses are formulated as follows: 
H6a  Social influence is positively associated with perceived informativeness. 
H6b Social influence is positively associated with perceived usability. 
H6c Social influence is positively associated with perceived visual aesthetic. 
H6d Social influence is positively associated with perceived engaging. 
H6e Social influence is positively associated with perceived credibility. 
H6f Social influence is positively associated with perceived satisfaction.  
H6g Social influence is positively associated with perceived behavioural intention. 
As this research extends the model by Kim (2008) and Kim and Fesenmaier (2008), the 
newly extended model needs to be explored with exploratory analysis before a more 
substantial model can be developed. Hence, the inclusion of the social influence 
dimension in the structural equation model will be made under two conditions. Firstly, 
all the principles of reciprocity, commitment, authority, liking, social proof and scarcity 
are treated as dominant variables in the 1st order model. Secondly, instead of treating 
the principles as the leading variables, they are set as the constructs for the social 
influence dimension, in an alternative model known as the 2nd order model. In the 
2nd order model, social influence will be treated as a formative variable, in which the 
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constructs representing the social influence dimension are not expected to correlate 
amongst them. The settings of these arrangements are shown in Figures 2-4 and 2-5.  
Reciprocity-Related Design Factors 
Reciprocation is about giving something or doing a favour for a customer without 
expecting anything in return (Cialdini 2007). However, in the end, the customer will 
feel obligated to repay the favour. This situation creates a form of relationship 
between the website and the customer. In the case of selling, offering an in-store 
sample can make a customer feel obligated to make a purchase. Commercial and 
profit-based tourism websites may be able to offer complimentary gifts such as hotel 
vouchers to attract potential customers. In contrast, the reciprocation principle in the 
non-profit websites should be addressed in such a way that no expenditure is required; 
these could be accomplished by offering much-needed information assistance and 
services, advice, contacts, help or opportunities (Nahai, 2012). It is assumed that 
reciprocity cues would be able to help users form a favourable mental image of the 
website, and consequently affect their attitudes. The following hypotheses depict the 
association of reciprocity with the rest of the variables in the model. 
H7a  Reciprocity is positively associated with perceived informativeness. 
H7b Reciprocity is positively associated with perceived usability. 
H7c Reciprocity is positively associated with perceived visual aesthetic. 
H7d Reciprocity is positively associated with perceived engaging. 
H7e Reciprocity is positively associated with perceived credibility. 
H7f Reciprocity is positively associated with perceived satisfaction.  
H7g Reciprocity is positively associated with perceived behavioural intention. 
Commitment-Related Design Factors 
Humans are bound to make decisions based on previous commitment, and they are 
consistent with what they think and do (Cialdini 2007). Past actions usually reflect on 
the next one. In a retail shop, for example, a customer has the chance to describe a 
product criterion. The seller will then present a few suitable products. In return, the 
customer feels obligated to buy at least one of the offered products. This is due to 
humans having some kind of obsessive desire to be (and to appear) consistent in what 
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they think and do (Cialdini 2007). Commitments work in many situations, but they are 
more persuasive for high involvement products. For example, by providing the search 
facility for web users to request for specific information on travel destination, the 
possibility for them to click on the suggested link is higher. Thus, the next set of 
hypotheses are as follows:  
H8a  Commitment is positively associated with perceived informativeness. 
H8b Commitment is positively associated with perceived usability. 
H8c Commitment is positively associated with perceived visual aesthetic. 
H8d Commitment is positively associated with perceived engaging. 
H8e Commitment is positively associated with perceived credibility. 
H8f Commitment is positively associated with perceived satisfaction.  
H8g Commitment is positively associated with perceived behavioural intention. 
Liking-Related Design Factors 
People can be influenced by another of whom they like the most (Cialdini 2007). 
Reviews and evidence by relatives or friends prove to be amongst the most important 
factors that influence the destination of choice. Liking is also the principle of sharing 
some similarities of another favourable person. For example, a traveller is more likely 
to be influenced by another traveller. The concept can also be applied to strangers 
with something as superficial as physical attractiveness. Embedding the picture of a 
likeable person is predicted to have some influence on the users. Thus, the next set of 
hypotheses are as follows:  
H9a  Liking is positively associated with perceived informativeness. 
H9b Liking is positively associated with perceived usability. 
H9c Liking is positively associated with perceived visual aesthetic. 
H9d Liking is positively associated with perceived engaging. 
H9e Liking is positively associated with perceived credibility. 
H9f Liking is positively associated with perceived satisfaction.  
H9g Liking is positively associated with perceived behavioural intention. 
Social Proof-Related Design Factors 
People love to imitate others, and when they become uncertain, they will usually take 
cues from others (Cialdini 2007). Thus, providing evidence of what others are doing 
42 
 
and how they do it, can serve as social proof that it is worthy to be imitated, and hence 
influence the users to repeat the same actions. For example, on Facebook, users tend 
to click on the ‘Like’ button when they see that many people have liked it. In tourism 
websites, providing evidence that other people have travelled to certain interesting 
places, can also lead to persuasion. This leads to the next set of hypotheses.  
H10a  Social proof is positively associated with perceived informativeness. 
H10b Social proof is positively associated with perceived usability. 
H10c Social proof is positively associated with perceived visual aesthetic. 
H10d Social proof is positively associated with perceived engaging. 
H10e Social proof is positively associated with perceived credibility. 
H10f Social proof is positively associated with perceived satisfaction.  
H10g Social proof is positively associated with perceived behavioural intention. 
Authority-Related Design Factors 
People tend to obey (or copy) authoritative figures (Cialdini 2007). Sources of authority 
can be generic; it can be a leader of an organisation, celebrities, or even materials such 
as uniform, money or food. In a flight advertisement, messages from a flight attendant 
will be regarded as important. In the tourism website, celebrities can play their part as 
tourism ambassadors to promote particular destinations. The following hypotheses are 
formulated as follows: 
H11a  Authority is positively associated with perceived informativeness. 
H11b Authority is positively associated with perceived usability. 
H11c Authority is positively associated with perceived visual aesthetic. 
H11d Authority is positively associated with perceived engaging. 
H11e Authority is positively associated with perceived credibility. 
H11f Authority is positively associated with perceived satisfaction.  
H11g Authority is positively associated with perceived behavioural intention. 
Scarcity-Related Design Factors 
Scarcity is one of the most popular techniques used in advertising. Perceived scarcity 
will generate demand (Cialdini 2007). For example, saying that offers are available for 
a ‘limited time only’ or ‘limited edition’ can trigger or instigate customers’ awareness 
that they must act fast and hence, encouraging sales. It is assumed that this principle 
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helps to engage users' attention to stay longer at a website and motivate them to 
digest the information presented on the page. The hypotheses proposed are: 
H12a  Scarcity is positively associated with perceived informativeness. 
H12b Scarcity is positively associated with perceived usability. 
H12c Scarcity is positively associated with perceived visual aesthetic. 
H12d Scarcity is positively associated with perceived engaging. 
H12e Scarcity is positively associated with perceived credibility. 
H12f Scarcity is positively associated with perceived satisfaction.  
H12g Scarcity is positively associated with perceived behavioural intention. 
2.4.3 Users' Satisfaction 
Satisfaction is about what the users feel about their experience with the website. It is 
common to evaluate users' satisfaction in relation to their attitudes towards the 
website. In this research, it is proposed that perceived credibility, engagement, visual 
aesthetic, informativeness, usability and social influence will have direct or indirect 
effects towards overall users' satisfaction with the website. Consequently, overall 
satisfaction is assumed to affect their behavioural intention. Hence, the last hypothesis 
is: 
H13a Satisfaction is positively associated with perceived behavioural intention. 
2.4.4 Behavioural Intention 
Fishbein and Ajzen (2010) state that behaviour can be predicted with an appropriate 
measure of intention. They define behavioural intention as the “indications of a 
person's readiness to perform a behaviour” (Fishbein and Ajzen, 2010, p.39). 
Expressions like 'I will engage in the behaviour' or 'I intend to engage in the behaviour' 
can be used to represent the readiness to act or perform a given behaviour. In other 
words, the intention is “the person's estimate of the likelihood or perceived probability 
of performing a given behaviour” (Fishbein and Ajzen, 2010, p.39). It is expected that 
the higher the likelihood of performing the behaviour, the more likely the behaviour 
will be carried out. In this research, the intention will be measured using expressions 
like 'I intend to return to the website again' and/or 'I will recommend the website to 
my friends and relatives'. 
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In summary, this research proposes a model for investigating the influence of visual 
persuasion towards users' attitudes and behavioural intention. Even though previous 
works intensively examined the impact of persuasive design towards users' 
satisfaction, not many investigated the persuasiveness of specific visual persuasion and 
how it affects users. It is predicted that the results will bring about another perspective 
in understanding users' online experience. In particular, it is proposed that the concept 
of social influence in the domain of human psychology can be applied in the visual 




Chapter 3  Research Method  
3.1 Introduction 
This chapter describes the prototype development, measurement scale development 
sampling technique, experimental design and procedures and data analysis method. In 
the early stage, a theoretical analysis was done to specify the focus of research (see 
Chapters 1 and 2), as well as investigate the current state of persuasive visual 
application on the tourism websites. The investigation highlights that not all social 
influence principles under the studies in this research are fully applied in the existing 
tourism websites (see Table 2-1). As a result, the web samples need to be developed to 
meet the requirements of the research. The prototype development is described in the 
next section. 
Concurrently, potential measurement constructs were compiled from past literature. 
The inclusion of the control variables and moderating variables are also discussed. The 
survey design, sampling technique and data collection follow the discussion. Finally, 
the steps taken to conduct the data analysis using the PLS-SEM method are explained, 
alongside the advantages and justifications for choosing PLS-SEM. 
3.2 Development of the Persuasive Website 
Content and user analyses are carried out to prepare for the requirements of the 
development of the web samples. Web samples need to be developed as a preliminary 
study has confirmed that even though some tourism websites show signs or persuasive 
visuals in their web design, the visibility of persuasion principles was limited and 
vague. The researchers decided to design the tourism-based websites to provide 
tourism-related information. The massive volume and variety of tourism content are 
seen as a fit to the design and validation requirements of the proposed research. To 
better understand online users’ design preferences, the alternative designs should 
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have only small differences between both designs (Albert and Tullis, 2013). If the two 
versions are completely different from each other, not much can be learned as to why 
a design is significantly better than the other. As such, it will be difficult to compare 
existing tourism websites with a different range of design themes.  
The development of the web samples used in this research adopts the common web 
design process which consists of the four phases as shown in Figure 3-1. This method 
was chosen for its simplicity and the phases specified were sufficient for the 
requirement of the research. The images and content for the prototypes were 
downloaded from Google Image databases, and some free images were obtained from 
Tourism New Zealand. Due to copyright issues, careful consideration was made such 
that less than 10% of the images and number of words in each published work were 
used in the electronic form. Additional images are also downloaded from the photo 
collection of a number of Facebook users (with written permission obtained prior to 
downloading). These images were specifically used in order to emphasize the social 
influence principles of social proof. The images are edited according to the research 
requirement, and a copy is sent to the original owner (to inform them how their image 
will be used) before the image is being published on the web samples. A disclaimer 
note was attached to both of the web samples, claiming that the content was for 
research purposes only. It was intended for non-commercial purposes, and the 
researchers did not own the copyright of the materials. The design process of the web 






























Figure 3-1 Design process of web sample development 
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3.2.1 Requirement Discovery 
The design goals were defined in line with the purpose of this research. As it was going 
to be tested online, the content was similar to common online destination websites or 
online trip planner services. The target users were anyone mature enough to make 
travel decisions, which was identified as someone who was 18 years old or older, with 
moderate Internet skills and experience.  
The design goal was to compare between a non-persuasive and persuasive website, 
and thus, a reliable web hosting service was obtained from FatCow domain hosting. 
The server was capable of handling animated clips and high-quality images. The server 
was also known to be capable of handling heavy traffic that might occur during the 
testing. The web template was designed with the web design automation software 
called Artisteer version 4, which was purchased from http://www.artisteer.com/. 
Dreamweaver 8 was used for the web page scripting and editing, while the images 
were edited using Photoshop 7. 
3.2.2 Conceptual Design 
The website template is auto-generated using Artisteer 4.0. From there, the website is 
customised to fit the content and aim of this study. The web samples are identical and 
share the same colour, navigation and layout themes to ensure that there are only 
small differences between both samples, and that will be of the persuasive and non-
persuasive values only. The reason was to reduce misleading or bias results. In 
addition, the liquid layout was scripted using the Cascading Style Sheet (CSS), so that 
the website could also be viewed using smaller screened devices, such as tablets and 
smartphones (see Figure 3-2). The non-persuasive web sample acted as the control 
design, whereas the persuasive web sample acted as the treatment design. The 
differences between the designs of the two web samples are discussed in the next sub-
section. In order to encourage interactivity, five pages were designed for each web 
sample. Once the conceptual designs were reviewed and refined, they were exported 
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as Hypertext Markup Language (HTML) web templates so that web scripting could be 
done in Dreamweaver. 
3.2.3 Logical and Physical Design 
In this stage, the UI and visual design are scripted for each web sample. The treatment 
web sample differs from the control web sample in terms of the following persuasive 
visual triggers: 
 Reciprocity: related information (or most sought information) were tailored 
and made available on the main page. 
 Commitment: the presence of search engine facilities on every page. 
 Liking: following the law of attraction, images of happy travellers are presented 
on the website. 
 Social Proof: the presence of familiar faces of Facebook members were 
employed (considering that the survey participants were recruited among 
Facebook members), alongside their travel reviews.  
 Authority: celebrities act as tourism ambassadors with their personal messages, 
so as to deliver the value of this principle. 
 Scarcity: common tricks used in advertising were employed on this website 
with the presence of discounted prices and limited-time offers. 
Notably, the visuals used to highlight the social influence principles on the website may 
appear more abstract than solid visuals. For example, the tailored information and 
search button may be perceived as common designs, as current web designs normally 
employ this approach. 
3.2.4 Design Delivery 
The FileZilla File Transfer Protocol (FTP) client was used to upload the web samples to 
the FatCow domain. The websites were then tested with Internet Explorer, Chrome 
and Safari to guarantee that they were fully functional and that there were no 
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compatibility issues. Once both samples were finalised, the arrangement for the actual 
experiment was made. Prior to the actual experiment, both websites were tested using 
various web browsers and computing platforms to ensure that accessibility and 
compatibility requirements were met. 
A Google Analytics account was set up, and the required codes were embedded on 
both websites. Google analytic is a server that provides live website data in which 
researchers are able to track what the participants do while they visit the websites. 
Information such as the pages they visited, the links or path they had taken, average 
visit duration, and much more were recorded and saved onto the server. The server 
also provided basic information such as the operating system or the web browser they 
used at the time of their visit. 
50 
 
Desktop view Smartphone view 
    
Non-persuasive Persuasive Non-persuasive Persuasive 























3.3 Development of the Measurement Instruments  
The measures related to hygiene and motivating factors were compiled from the 
'Measuring User Experience' book by Albert and Tullis (2013), PhD theses, as well as 
journals and proceeding articles. The measures were adapted from a variety of sources 
because of no appropriate, previously validated measurement scales related to 
measuring persuasive visual design on the web were available. As the compiled 
instruments were originally developed for various purposes or contexts of evaluation, 
on top of the fact that it was gathered from various authors, the instruments needed 
to be tested prior to the actual assessment of the research. The preliminary tests are 
further described below. 
Pilot test 
Initially, 61 items representing 12 latent variables (LVs) and 4 items of 1 observed 
variable went through a pilot test by 2 field experts, 5 novice users who were recruited 
via Facebook, as well as 3 postgraduate students. The purpose of this test was to check 
the content and identify suitable instruments that were specific for evaluating visual 
interface alone, as this research specifically measured users' perception of visual 
persuasion; focusing on the impact that certain visuals (pictorial cues or textual 
messages) had on users’ motivation and behavioural intention. As a result, the 
instruments related to visual design assessment were shortlisted and 20 new items 
were included. Then, the instruments were checked and approved by the Murdoch 
University Human Research Ethics Committee (Approval 2013/155).  
Table 3-1 Respondents’ comments or suggestions during the pilot study 
Number of entries Summarised usable comments 
8 The questions are too many.  
7 The information letter is too long. 
4 Some measures/terms are unclear. Give some examples. 
1 Use simple English. 
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Another pilot test on the actual online environment was carried out to identify any 
problems with the questionnaire in terms of its clarity and to investigate the ability of 
the potential respondent to understand the instruments. At the same time, any 
functionality issues and possible errors or bugs with the web samples can be identified. 
30 individuals were invited from Facebook, but only 10 participants responded. The 
repeated measures approach was used in the pilot test and users evaluated both 
websites. Thus, the time period needed to complete the questionnaire can be 
estimated. Each website was evaluated with the same set of questionnaires. Although 
each website design was different in terms of the visual design used, it was estimated 
that participants would be able to understand the measures if they had more than one 
year of Internet and Web experience. This was due to the reason that the social 
influence principles have long been applied to the online marketing websites. The 
comments or suggestions from the respondents were also recorded. The comments 
from the pre-test are summarised in Table 3-1. 
Modifications were then made based on the feedback received from the pilot test. 
Several questions were deleted, and some examples were included. In the end, 44 
items remained on the list. User Experience (UX) was assessed by the 24 items adapted 
from various authors. Another 6 latent variables representing the principles of social 
influence were measured using 2 adapted items and 18 newly-developed items. The 44 
psychometric items, representing 12 latent variables, were administered for the 
reliability and validity test (as in Section 3.6.2). The indicators of 1 observed variable 
(i.e. perceived satisfaction) were validated in the measurement model assessment 
phase (as in Section 4.5), as the indicators were adopted and perceived as well-
established items through previous studies. The observed variable, i.e. behavioural 
intention, consists of four indicators: three indicators measuring the intention to use, 
to purchase and to recommend, and one indicator measuring the attitude towards the 
destination. A complete set of the instruments is available in the Appendix section.  
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3.4 Recruitment of Participants  
Convenient sampling is employed as the participants were recruited through an 
advertisement on Facebook. The decision is made due to the reason that it is now 
common for travellers to look for tourism information or to share their trips’ 
experience through social media, especially on Facebook (see Figures 3-3, 3-4 and 3-5). 
Facebook users of the age 18 or older participated in the web survey. It is assumed 
that participants of 18 years or older are matured enough to make their own travel 
decisions. Participants are also encouraged to invite their Facebook friends to 
participate in the research. Thus, the survey is non-representative and relies heavily on 
volunteers who hear about it through Facebook's News Feed.  
 




Figure 3-4 Types of social networks preferred by travellers (Astolfo, 2015) 
 
Figure 3-5 Activities carried on social networks (Astolfo, 2015) 
3.5 Data Collection 
The random assignment approach was used instead of repeated measures, in order to 
shorten the time needed for survey completion, as well as to reduce the dropout rates 
(participants who leave before completing the survey). Thus, each participant 
evaluated only one website, adopting the method used by Liang Tang in her PhD thesis 
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(Tang, 2009). This solved the issue of too many questions to be completed in the 
survey. However, the information letter length remains significantly long, due to the 
ethics requirement that certain information must be delivered to the participants prior 
to their involvement in the research. The revised questionnaire was submitted to the 
Murdoch University Human Research Ethics Committee for an amendment. 
An online survey approach was chosen for its ability to involve real web users and at 
the same time, maintain their nature of web surfing. The questionnaires were 
designed with Survey Monkey, a common online survey tool. The questionnaires had 
three sections. Section A contains the information letter and consent form. Section B 
collects the demographic profile of the participant by using 9 items of the nominal data 
type. The demographic profile data will be useful when identifying any mediating or 
moderating effects in the model. Section C contains the Uniform Resource Locator 
(URL) to access the web sample, and 48 items of the seven-point scale, which 
measured all the proposed factors (latent variables) as well as users' behavioural 
intention (observed variable). Randomisation is set to Section C so that each user is 
randomly assigned to view only one website during the whole survey. In adopting the 
traditional approach to A/B testing (also known as two-sample hypothesis testing), the 
non-persuasive website represented the control design, while the persuasive website 
acted as the treatment design. In the online settings, the A/B test helps to identify 
which web sample is more favourable in terms of users' perception of the website 
(Albert and Tullis, 2013). Albert and Tullis suggest that the A/B test can give significant 
insights into which visual elements 'work' and which 'do not work' on the website.  
3.5.1 Experimental Design and Procedure 
In contrast to the experiment conducted by Kim (2008), this research takes a different 
research design approach, in which an actual web environment setting is used for the 
experiment. The experiment for the research is adopted from the PhD thesis by Tang 
(2009). Tang's thesis extends the ELM by Petty and Cacioppo (1981a, 1986a), in order 
to understand the dual route information processing involved when people browse 
tourism websites. Her study employed a web-based survey in which each participant 
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was asked to browse one out of five available websites and was given total freedom to 
surf the website anyway he/she likes. This approach is adopted as the objectives of the 
research are identical to Liang Tang's PhD work. Yet, this research is grounded in 
different theories from the work in Liang Tang's thesis, as this research focuses on the 
UX in the online environment, while Liang Tang discusses her study from the 
perspective of online advertising.  
Invitations to participate in the research were made through Facebook. A lucky draw 
of 40 Australian T-shirt souvenirs was offered as an incentive to promote participation. 
Participants were also encouraged to invite their Facebook friends to participate in the 
research. Thus, the survey was non-representative and relied heavily on volunteers 
who hear about it through Facebook's News Feed. 
Once the participants have given their consent to participate, they were asked to 
provide their demographic profiles. They were then brought to the page that with the 
URL of the web sample. Before the web sample is loaded, pages that contained the 
disclaimer and specific instructions were displayed. Participants were asked to read 
and understand the given tasks before assessing the web samples. Figure 3-6 shows 
the complete procedure of the survey. 
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Figure 3-6 Procedure of the survey 
Once the users click on the URL to participate in the survey, they are taken to the 
survey website. Participants read the information and participating conditions and give 
their consent. They need to first fill up the demographic section, before being taken to 
the next page to evaluate the website. The survey employs the A/B test method, a 
common type of live-site study, in which the researchers manipulate elements of the 
page that are presented to the users (Albert and Tullis, 2013). This method involves an 
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online experiment in which participants are required to evaluate a website, which is 
randomly assigned. In this experiment, the non-persuasive website represents the 
control design, while the persuasive website represents the treatment design. The A/B 
test helps to identify which web sample increases favourable users' perception of the 
website and gives significant insight into which visual elements 'work' and which 'do 
not work' on the website (Albert and Tullis, 2013). After browsing the website, the 
participants returned to the survey to answer the questionnaire.  
3.6 Data Analysis  
Once the survey data is obtained and transferred into the suitable data analysis tool, 
data screening is conducted to prepare the dataset for the main analysis. Data 
screening includes the normality test to discover whether or not the distribution is 
normal, by looking at the Shapiro-Wilk statistics. Standard deviation and Mahalanobis 
distance are counted to discover univariate and multivariate outliers. Missing data of 
less than 25% are replaced with the median; otherwise, the record is deleted. Once the 
dataset is ready for further analysis, Exploratory Factor Analysis (EFA) is carried out to 
establish appropriate factor-indicator segments. The results obtained from the EFA are 
used to finalise the research variables (factors) as well as the research instruments. 
Finally, the structural equation modelling approach is employed to find the causal 
relationship between the variables. The data analysis procedures of the study are 
detailed in the following sub-sections, as well as in Chapter 4.  
3.6.1 Preparing Data for EFA  
While the data collection stage was still ongoing, a chunk of data was retrieved to test 
the validity of the instrument. Cronbach's alpha was used to measure if the items 
reliably measured the same latent variable (LV). The original data were saved in the 
Microsoft Excel format. The data were cleaned before further analysis was conducted. 
The standard deviation was calculated using the function tools available in Microsoft 
Excel. The cases with a standard deviation of below 0.7, which represent unengaged 
responses on a seven-point scale (Gaskin, 2012a), were eliminated. In this research, 
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unengaged responses refer to a suspicious response pattern such as when a 
respondent marks the same response for several groups of items (e.g. 55555 44444 













Figure 3-7 Outliers in the perceived informativeness construct 
Following the suggestion in Sekaran and Bougie (2010), incomplete responses with 
missing data of more than 25% were deleted. Negative items were reverse coded, and 
missing data were replaced with the median of nearby points. The median of nearby 
points method is used for data replacement because the data of the survey is in the 
form of a discrete number. In this case, the mean approach was irrelevant as the mean 
may be a decimal number. Finally, cases with high-risk outliers were identified and 
removed, whereas low-risk outliers were retained. In the IBM SPSS 19 software, high-
risk and low-risk outliers can be identified using the boxplot as shown in Figure 3-7. 
The (*) sign represents the high-risk outliers, whereas the (o) sign represents the low-
risk outliers. In the end, a total of 212 usable cases were identified, which consists of 
84 responses in the non-persuasive group and 128 responses in the persuasive group. 
Normality checks using Shapiro-Wilk statistics showed that the data distribution for 
each item is not normally distributed. 
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3.6.2 Measurement Scales Validity and Reliability: Exploratory Factor Analysis with IBM 
SPSS 19 
EFA was used to explore the possible underlying factor structure of a set of variables 
without imposing a preconceived structure on the outcome (Child, 1990). A prior EFA 
was carried out with a chunk of data to investigate the relevant items to be used for 
the research. This is due to the fact that most items used in the study were adapted 
from previous work and had been tested. However, as the items were used with a new 
meaning in this research, and some of the items were revised, the items were re-
examined to ensure the quality of the findings and conclusion of this research. 
Table 3-2 Instruments assessment's guide for EFA 
Criterion Note  Reference 
Inter items correlation > 0.3 with at least one other item Hooper (2012), 
Hair et al. (2009) Kaiser-Meyer-Olkin (KMO) > 0.5 
Bartlett’s test of sphericity p < 0.05 
Communalities  > 0.4 Leimeister (2010) 
Cumulative variance > 60% Hair et al. (2009) 
Factor loading > 0.4 (sample size > 200) 
Cross-loading < 0.4 
significant cross-loadings should differ by 
more than 0.2 
Gaskin (2012b) 
Factor correlation matrix < 0.7 
Cronbach’s alpha > 0.7 Hair et al. (2009) 
Corrected item-total correlations > 0.5 
 
Initially, the factorability of 44 psychometric items was examined. The criteria for the 
factorability of a correlation, as recommended in Hooper (2012), was used. The criteria 
are summarised in Table 3-2. Firstly, all of the 44 items must be correlated at more 
than 0.3 with at least one other item, in order to obtain reasonable factorability. 
Secondly, the Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy must be 
above the recommended value of 0.5 and Bartlett’s test of sphericity must be 
significant at the p-value of < 0.05 (Hair, Black, Babin, Anderson and Tatham, 2009). 
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The communalities for each item were set to be above 0.4 (Leimeister, 2010), to 
confirm that each item shared some common variance with the other items.  
The first round of analysis met the minimum requirement of items correlation, KMO 
and Bartlett’s test of sphericity. However, four items showed communalities below 0.4. 
Thus, the four items were deleted one by one, and the factor analysis was repeated at 
each time. With 40 items remaining on the list, the new factor analysis showed 
stronger results with KMO of 0.906, and the communalities ranged between 0.470 - 
0.830.  
The next decision was related to the number of factors to be retained. As the data was 
significantly not normally distributed, Principle Axis Factoring (PAF) was selected as the 
extraction method. PAF was recommended by Costello and Osborne (2005) to bring 
about the best results for non-normal data. In determining the number of factors, two 
methods were considered: 1) Eigen one rule or Kaiser-Guttman was applied, and 
factors with eigenvalues below 1 were discarded and 2) Scree Plot graph of the 
eigenvalues that showed any noticeable break point in the graph shape. A 
predetermined level of cumulative variance was set to a minimum of 60%, 
representing the satisfactory percentage of variance criterion in Social Sciences (Hair et 
al., 2009). An oblique rotation was preferred for the rotation method, as in Social 
Sciences, some correlation among the factors was expected (Kock, 2015b). Contrarily, 
orthogonal rotations produced factors that were uncorrelated and resulted in a loss of 
valuable information if the factors were correlated (Costello and Osborne, 2005). In 
IBM SPSS 19, direct oblimin and promax were the available oblique rotation. In this 
research, the promax rotation with the default Kappa (4) was used. 
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Table 3-3 Items loading and Cronbach's alpha 
Pattern Matrix Cronbach Alpha 




































































Table 3-4 Factor Correlation Matrix 
 
Informativeness Usability Visual engagement Credibility Satisfaction Gratitude Persona Crowds Scarcity 
Informativeness 1.000 .618 .634 .143 .395 .524 .433 -.120 .537 
Usability .618 1.000 .554 .112 .339 .561 .555 -.251 .550 
Visual engagement .634 .554 1.000 .233 .486 .690 .446 .002 .464 
Credibility .143 .112 .233 1.000 .118 .231 -.018 .069 .055 
Satisfaction .395 .339 .486 .118 1.000 .272 .243 -.069 .264 
Gratitude .524 .561 .690 .231 .272 1.000 .462 .004 .518 
Persona .433 .555 .446 -.018 .243 .462 1.000 -.054 .535 
Crowds -.120 -.251 .002 .069 -.069 .004 -.054 1.000 -.252 
Scarcity .537 .550 .464 .055 .264 .518 .535 -.252 1.000 
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Nine factors emerged with eigenvalues greater than 1, explaining 66.943% of the total 
variance. The results showed that 66.943% of the common variance shared by the 40 
items could be accounted for by nine factors. The scree plot graph also showed that 
the last significant break point in the graph shape is above the 10th point (see Figure 3-
8). This means that only nine factors should be extracted as only factors above and 
excluding the breakpoint should be retained (Hooper, 2012). When using oblique 
rotation, the pattern matrix table was examined for factor/item loadings (see Table 3-
3), and the factor correlation matrix showed if there was a correlation among the 
factors (see Table 3-4). Small coefficients below 0.4 were suppressed so that the 
results will be easier to interpret. An item that has a loading less than 0.4 (in the case 
of a sample size (N) = 212) on all factors may indicate that the item was insignificant 
and may possibly be deleted (Hair et al., 2009; Hooper, 2012). Observation was also 
made to inspect any sign of cross-loading, in which an item had coefficients greater 
than 0.4 on more than one factor. 
 
Figure 3-8 Scree plot graph 
Convergent validity was evident by the factor loadings of 0.57 and above on each 
factor. Convergent validity means that the variables within a single factor were highly 
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correlated (Gaskin, 2012b). Two primary methods were used for determining the 
discriminant validity during an EFA. Discriminant validity refers to the extent to which 
the factors were distinct and uncorrelated. The first method was to examine the 
pattern matrix. Variables should only load significantly on one factor. The rule is that 
variables should be related more strongly to their own factor than to another factor 
(Gaskin, 2012b). If cross-loadings existed (items loaded on multiple factors), then the 
cross-loadings should differ by more than 0.2. The pattern matrix showed that there 
was no significant discriminant validity issue and as a result, it was free from significant 
cross-loadings. Secondly, the factor correlation matrix was examined. The correlation 
matrix in Table 3-4 confirmed that no correlation greater than 0.7 existed. The 
correlation value of more than 0.7 indicated a majority of shared variance, which 
implied that the correlated factors assessed a similar variable. It was noted that one 
credibility item did not load properly with the rest of the credibility instruments. 
Instead, the item loaded on the visual aesthetic and engagement dimensions. This 
indicated a face validity issue in which the variables that were theoretically not similar 
in nature loaded together on the same factor (Gaskin, 2012b). Thus, that item was 
deleted from the list. 
The factor labels were revised as several items of the six proposed latent variables 
loaded on the same factor. The engagement and visual aesthetic items loaded 
significantly together. This may be due to the fact that users’ perception was made 
instantly based on their short impression of the visual design of the website, thus, 
neglecting website interactivity. This new factor was labelled as 'visual engagement'. 
The items representing reciprocity and commitment also loaded together and were 
labelled as 'gratitude' (being thankful). In theory, reciprocity and commitment are 
about personal feelings of: (1) being thankful and (2) being committed. This justified 
the reason for the items sharing the similar variance. Three items of authority, one 
item of social proof and two items of liking significantly loaded together on another 
factor. The items of the new factor were all related to human figures. Thus, the factor 
was labelled as 'human persona'. Another two items of social proof were grouped 
separately and labelled as 'wisdom of crowds' as the items were related to 
testimonials or ratings from a large group of people. The 'visual engagement' factor 
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was re-analysed with a separate EFA, and the result showed that only one factor could 
be extracted. The factorability of the social influence related factors, i.e. gratitude, 
human persona, the wisdom of crowds and scarcity, was also repeated, and the result 
produced the same set of factors as mentioned above. This indicates that the newly 
created factors are stable. 
The wisdom of crowds and satisfaction factors were represented by two items each, 
which was lower than the general requirement of 3 items per factor (Costello and 
Osborne, 2005). However, Hayduk and Littvay (2012) recommended the use of the few 
best items. They argued that one or two items are sufficient for a latent variable to be 
included in a structural equation model. Furthermore, this research is the extension of 
existing structural theory, and the proposed model will be further analysed using the 
Partial Least Squares - Structural Equation Modelling (PLS-SEM). PLS-SEM allows for 
fewer items (1 or 2) per factor. Thus, the two factors were retained in the research 
model.  
Table 3-5 Research instruments 




Info1 The information on this website is 
sufficient. 
WebMAC Business (Small 
and Arnone, 1998) 
 




Info3 The information on this website 
appears to be relevant and up-to-
date. WebMAC Business (Small 
and Arnone, 1998)  
Info4 The travel information on this 
website appears to be accurate. 
 
Usability 
Use1 This website is easy to use. 
USE as in Albert and 
Tullis (2013) 
 
Use2 I quickly familiarise myself with 
this website. 
 
Use3 This website makes it easy to go 





VisEng1 This website has an attractive 
appearance. 
WebMAC Business (Small 
and Arnone, 1998) 
 
VisEng2 This website has good use of 
colour and layout. 
WebMAC Professional 
(Small and Arnone, 2000) 
 




designed. and Arnone, 1998) 
VisEng4 The varieties of visuals (e.g. text, 
images, animation etc.) help to 
maintain attention. 
 
VisEng5 The visuals included in this 
website enhance the 
presentation of the travel 
information. 
 
VisEng6 This website provides 
opportunities for interactivity. 
 
VisEng7 This website stimulates curiosity 
and exploration 
WebMAC Professional 
(Small and Arnone, 2000) 
 
VisEng8 The main page (i.e. the first web 
page) of this website is 
interesting enough to continue 
browsing further. 
WebMAC Business (Small 
and Arnone, 1998) 
 
Credibility 
Credib1 I think that this website has 
sufficient expertise in providing 
travel information and services. 
Cugelman, Thelwall, and 
Dawes (2009) 
  
Credib2 I think some of the information 
on this website seems suspicious 




Credib3 I need to verify some of the 
information (e.g. with friends or 
travel agents) before I can put my 
trust in this website. 
WebMAC Business (Small 




Satisfy1 This website quickly loads all the 
text and graphics. 
 
Satisfy2 In overall, I am satisfied with this 
website. 




Gratit1 I want to give reviews about my 








Gratit3 I want to receive special offers 
from this website. So, I will 
provide my email address or 




Gratit4 I will provide my friends' email 
addresses if asked by this 
website. 
Newly constructed  
Gratit5 I want to search for travel 
destinations, flights and hotels 




Gratit6 I am tempted to click on the 
result links from my searching 
activities on this website. 
 
Gratit7 I will visit other related websites 
that are recommended by this 




Person1 I will like the website more if I see 
some pictures of other people 
that share something similar with 
me on the website (e.g. a picture 
of hikers - if you like adventurous 
activity). 
 
Person2 I will like the website more if I see 
some pictures of friendly persons 
on the website. 
 
Person3 I will trust the website more if 
there are some pictures of 
celebrities on the website. 
 
Person4 I will trust the reviews that come 
from celebrities. 
 
Person5 I will trust the information that 
comes from an authoritative 
person (e.g. flight staff, chef, 
representative of local Tourism 
Ministry etc.). 
 
Person6 I will like the website more if I see 
familiar faces on the website (e.g. 
friends, or friends of friends). 
 
Crowds Crowd1 I will trust the reviews (positive or 
negative) from other travellers on 
the website. 
 
Crowd2 I will trust the information more if 
I see other people paid attention 
to it as well (e.g. number of 'likes' 
at a Like button). 
 
Scarcity Scarce1 I think that price is one of the 
most important information in a 
travel website. 
 
Scarce2 I think that the discount highlight 
is also important for a travel 
website. 
 
Scarce3 I think that I will act fast to 
purchase a travel package if I see 
the 'LIMITED OFFER' or 'ENDING 
SOON' sign on the advertisement. 
 
Scarce4 I believe that I will be missing out 
on some good deals if I fail to act 




In particular, nine-dimensional factor structures for assessing visual persuasion were 
discovered. The factor analysis was repeated with 39 items. The results showed slightly 
lower KMO (0.901), yet the communalities index was quite similar to the previous 
range. The new communalities ranged between 0.470 - 0.829. As any KMO of above 
0.9 is extremely good, 39 items were finalised as the instruments to be further 
examined with Confirmatory Factor Analysis (CFA). The internal consistency for each 
factor was examined using Cronbach’s alpha. The alphas were moderate and well 
above the lower limit of 0.70, and none of the items showed increases in alpha values 
if the item was deleted. The corrected item-total correlations were well above 0.5, and 
all inter-item correlations exceeded 0.3; meeting the minimum requirement in Hair et 
al. (2009). Table 3.4 shows the results of EFA and Cronbach's alpha. The finalised 
instruments of this research are shown in Table 3-5. 
The results indicated that the measures for the specific visual design were perceived 
differently from the general UI measures. This implied that users' perception varied 
according to evaluation goals, e.g. comprehensive user UI evaluation versus visual 
persuasion evaluation. The findings suggested that the proposed 39 items were valid 
and reliable for measuring the persuasiveness of visual persuasion. The conceptual 
model and structural equation model for the research were revised accordingly (see 


















































2nd Order Model 
Figure 3-10 Persuasive Structural Equation Model, revised after EFA  
3.6.3 Structural Modelling Method with Partial Least Squares 
This research aims to investigate the impact that visual persuasion has on the users 
towards influencing their motivation and behavioural intention by 1) comparing the 
impact of non-persuasive and persuasive visuals, 2) determining the factors that 
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positively influence motivation and behavioural intention, 3) understanding how web 
users process persuasive messages and 4) identifying specific visual triggers or barriers. 
In achieving the objectives of the study, the data obtained from the experimental 
study were analysed using first-generation (1G) and second-generation (2G) 
techniques. The t-test (difference of means test) available in IBM SPSS 19 (1G analytical 
tool) was used to demonstrate that the treatment sample group indeed behaved 
differently from the control sample group. On the other hand, causal networks of 
effects were modelled with one of the 2G techniques called Structural Equation 
Modelling (SEM). SEM is an econometric perspective focusing on the prediction and a 
psychometric emphasis that models concepts as latent (unobserved) variables that are 
indirectly inferred by multiple observed measures. Causal modelling defines variables 
and estimates the relationships among them to explain how “changes in one or more 
variables result in changes to other variable(s) within a given context” (Lowry and 
Gaskin, 2014, p. 126; Chin, 1998). The causal relationships (or paths) in the SEM model 
are represented in the form of arrows. Each path (or arrow) is a hypothesis for testing 
a theoretical proposition. Nevertheless, SEM enables estimation effects of mediating 
and moderating variables, which are also important as many casual behavioural 
theories involve constructs that mediate or moderate the relationships between other 
constructs. 
At present, there are two forms of SEM, i.e. covariance-based (CB-SEM) and least 
squares-based (PLS-SEM). This research employs PLS-SEM based on the 
recommendations by Lowry and Gaskin (2014), as can be referred to in Table 3-6. This 
is due to the reason that the distribution of the research data is non-normal. The 
research model includes the interaction effects and formative factors, and the sample 
size of this research is considered to be small (Kline (2015). Weston and Paul A. Gore 
(2006) recommend a minimum of 200 sample size for SEM analysis. Furthermore, the 
PLS-SEM statistical tool (i.e. WarpPLS) used for this research provides model fit 
statistics for model comparison. 
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Table 3-6 Recommendations on when to use PLS-SEM versus CB-SEM (Source: Lowry and Gaskin, 
2014)  
Model Requirement PLS CB-SEM 
Includes interaction effects. Preferable, as it is designed for 
easy interactions. 
Difficult with small models, 
nearly impossible with large 
ones. 
Include formative factors. Easier.  Difficult. 
Include multi-group moderators. Can use, but difficult. Preferable. 
Testing alternative models. Can use.  Preferable, as it provides model 
fit statistics for comparison. 
Includes more than 40-50 
variables. 
Preferable. Sometimes unreliable if it does 
converge; sometimes will not 
converge. 
Non-normal distributions. Preferable. Should not be used; results in 
unreliable findings. 
Non-homogeneity of variance. Preferable. Should not be used; results in 
unreliable findings. 
Small sample size. It will run (although it will still 
affect results negatively). 
Unreliable if it does converge; 
often will not converge. 
As such, the CFA and further data analysis are completed using Partial Least Squares - 
Structural Equation Modelling (PLS-SEM). PLS-SEM is a variance-based structural 
equation modelling (SEM). PLS-SEM is opted for due to the following justifications:  
• This is an explorative study as it extends the model by Kim and Fesenmaier 
(2008). PLS-SEM is preferable when the research is exploratory or an extension 
of an existing structural theory (Hair et al., 2011), in which the theory is not as 
well-developed as demanded by the covariance-based SEM analytical software. 
• The data obtained for the study is not normally distributed, and the sample size 
is a bit small (N=109 for multi-group analysis and N=181 for other analyses). 
PLS-SEM does not require multivariate normality and large sample sizes (Kock, 
2010). 
• It is applicable for factors with a few items (Hair et al., 2011), which is the case 
with the credibility and satisfaction factors. 
• PLS is particularly well-suited to define behavioural intention models in an 
applied setting (Johnson and Gustafsson, 2000). 
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• Structural modelling is simplest even with complex interaction effects between 
the variables (Lowry and Gaskin, 2014).  
• PLS-SEM works for both reflective and formative variables (Lowry and Gaskin, 
2014).  
Taking into consideration that most relationships between the variables in the 
behavioural phenomena are non-linear (Kock, 2011a), this research uses a PLS-SEM 
software, known as WarpPLS version 5.0. The WarpPLS software provides users with 
features which are not available in another SEM software (Kock, 2015b). The software 
is the first to explicitly identify non-linear functions connecting pairs of latent variables 
in SEM models and calculate accordingly multivariate coefficients of association. 
In this research, the assessment of the SEM model is carried out in three steps. Firstly, 
an exploratory analysis is carried out to obtain the theory supported model. Then, the 
measurement model is tested for convergent and discriminant validities. Finally, a 
Confirmatory Factor Analysis (CFA) is carried out by assessing the structural model. The 




Chapter 4  Analysis and Results 
4.1 Data Preparation 
When a satisfactory number of responses was achieved, the raw data was downloaded 
from the Survey Monkey server in the Microsoft Excel format. In complying with 
ethical consideration, the data from the web server were deleted once it was secured 
in a password-protected computer. Using the Excel spreadsheet, the standard 
deviation of the instruments (excluding the demographic items) for each response was 
calculated. The standard deviation of each response helps to identify unengaged 
responses. Unengaged responses refer to suspicious response patterns such as when a 
respondent marks the same response for several groups of items, e.g. 55555 44444 
6666. Such data will not be useful and will be unreliable for the research. Thus, cases 
with a standard deviation of below 0.7, which were classified as unengaged responses 
on a seven-point scale (Gaskin, 2012a), were deleted. 
The data were imported into IBM SPSS 19 for further editing. The first step was to 
reverse code all negative items. Then, following the suggestion in Sekaran and Bougie 
(2010), incomplete responses with missing values of more than 25% were deleted. 
Responses with missing values of less than 25% were replaced with the median of 
nearby points method. The median of nearby points method is used for data 
replacement instead of the mean of the points because the data of the survey were in 
the form of a discrete number. Reverse coding and missing values replacement were 
done using the transform command in the IBM SPSS 19 software. Finally, high-risk 
outliers were detected and removed. Low-risk outliers were retained as it has a low 
impact on the analysis. In the end, a total of 290 usable cases were identified. 
Normality checks using Shapiro-Wilk statistics show that the data distribution for each 




4.2 Sample of the Research: Demographics Descriptive Analysis with IBM SPSS 19 
The respondents of this research were recruited from social media, specifically 
Facebook. Data collection was carried out for three consecutive months. Users' 
perception was recorded based on the users' short/quick first impression of the visual 
design. In this research, the survey participants took around 90-110 seconds to surf the 
website (the data is recorded using Google Analytics). Out of the 290 usable responses, 
109 participants evaluated the non-persuasive website, while 181 participants 
evaluated the persuasive website.  
Sample characteristics include gender, age range, level of education, employment 
status, time duration spent online, Internet skills and travelling frequencies. In general, 
the sample is fairly equal between the genders. The majority of respondents for the 
research are aged between 18-39 years old, hold either a bachelor or professional 
degree, are either employed or a student, spend more than 3 hours online daily, 
possess moderate Internet skills, and a majority travels at least once a year.  
Data from Google Analytics show that the majority of respondents resided in Malaysia 
and more than 30% used mobile devices to access the website. On average, the 
respondents in the control group spent a longer time browsing the website and 
viewing more web pages, as compared to the treatment group. However, the 
respondents from the treatment group spent a longer time on each page. As the 
number of page views is greater than the number of sessions recorded, it is speculated 
that the respondents did flip around the web pages, while browsing the website. Table 
4-1 presents the demographics profile of the respondents, whereas Figure 4-1 shows 
the Google Analytics data. 
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Table 4-1 Descriptive Statistics of Demographic Variables 
  
Cumulative Non-persuasive Persuasive 
  
N=290 % N=109 % N=181 % 
Gender 
 
    
    Male 
 
129 44.5 63 57.8 98 54.1 
Female 
 
161 55.5 46 42.2 83 45.9 
        Age 
 
  
    18-29 
 
111 38.3 42 38.5 69 38.1
30-39 
 
134 46.2 47 43.1 87 48.1 
40-49 
 
37 12.8 18 16.5 19 10.5 
50 or older 
 
8 2.7 2 1.8 6 3.4 
        Education 
 
  
    High school or equivalent 12 4.1 7 6.4 5 2.8
College/bachelor's degree 99 34.1 38 34.9 61 33.7 
Graduate or professional degree 178 61.4 63 57.8 115 63.5 
*1 did not report 
 
        
  
        Employment  
 
  
    Employed 
 
164 56.6 64 58.7 100 55.2
Not employed 
 
18 6.2 11 10.1 7 3.9 
Retired 
 
1 0.3 0 0 1 0.6 
Student 
 
107 36.9 34 31.2 73 40.3 
  
    
     
Time Online 
 
    
    Less than an hour 
 
15 5.2 4 3.7 11 6.1
Less than 3 hours 
 
57 19.7 25 22.9 32 17.7 
Less than 5 hours 
 
71 24.5 21 19.3 50 27.6 
5 hours and more 
 
145 50.0 59 54.1 86 47.5 
*2 did not report 
 
    
    
        Internet skill  
Slightly skilled 
 
29 10.0 12 11.0 17 9.4 
Moderately skilled 
 
146 50.3 56 51.4 90 49.7 
Very skilled 
 
114 39.4 41 37.6 73 40.3 
*1 did not report 
       
        Travel Frequency  
A couple of times a year 
 
98 33.8 36 33.0 62 34.3 
At least once a year 
 
116 40.0 42 38.5 74 40.9 
Less often 
 


















Average pages per session 3.79 Average pages per session 2.42 
Average session duration 1:57s Average session duration 1:36s 
Average time on page 0:42s Average time on page 1:08s 
*Statistic includes non-responsive participants 
Figure 4-1 Data obtained from Google Analytics 
Once the usable data were finalised, they were sorted according to the groups: the 
non-persuasive and persuasive group respectively. At this stage, 181 rows/responses 
represented the persuasive group, whereas only 109 rows/responses represented the 
non-persuasive group. This makes an unbalanced data proportion as the persuasive 
group makes up approximately 62.4% of the data, while the non-persuasive group 
represents only about 37.6% of the data. Rosnow, Rosenthal and Rubin (2000) 
highlight that an unequal sample size leads to the fact that “the effect size formula will 
tend to underestimate the actual effect size”. “Insufficient power to obtain a p-value at 
some predetermined level of significant” may occur with unequal sample sizes (Cohen, 
1988). Rusticus and Lovato (2014) examined the power and Type 1 error rates of the 
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confidence interval approach to equivalence testing under conditions of equal and 
unequal sample size and variability when comparing their groups. They discovered that 
equivalence testing performs best when the sample sizes are equal. As such, the equal 
sample size will be used to compare the effect of persuasive and non-persuasive 
visuals on users' motivation and behavioural intention (as seen in Section 4.5), in order 
to avoid the mentioned issues. In the event in which a comparative analysis is not 
carried out, the persuasive model will be tested using the 181 usable responses. 
A systematic randomisation technique was utilised to obtain 109 responses from the 
persuasive group sample. In doing that, a random value column is transformed using 
the RAND () function in Microsoft Excel. The random column is sorted, and the 
selection is then expanded to the affected columns, resulting in a random order of 
persuasive rows/responses. The top 109 rows/responses of the persuasive data 
sample are selected and combined with the other 109 rows/responses of non-
persuasive data. A copy of the data is saved as a Microsoft Excel spreadsheet.  
As shown in Table 4.2, the means of perceived informativeness and perceived usability 
for both groups are well above the average. According to the hygiene-motivation 
theory by Zhang and Von Dran (2000), the high assessment of the two variables 
indicates that in general, the level of dissatisfaction with both website designs is low. 
As such, it is assumed that the design characteristics for both templates are acceptable 
and thus, will not lead to bias the results of users' overall satisfaction with the 
websites. It is noted that the means of the non-persuasive group was well higher than 
the persuasive group. Moreover, the standard deviation is also lower if compared to 
the persuasive dataset, indicating that the dispersion of the data point for the non-
persuasive dataset is smaller. Yet, the statistical means only gives the idea of where 
the data seems to cluster around and does not explain the causal relationship between 
the variables in a model. Besides, the mean may not be a fair representation of the 
data, as the value can be influenced by extreme values (outliers) in the dataset.  
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Table 4-2 Mean and standard deviation across the groups (N=109 each group)  
Group Informativeness Usability 
Visual 
Engagement 
Credibility Satisfaction Intention 
Non-
persuasive 
Mean 5.789 6.065 5.799 5.186 5.756 5.431 
Std. 
Deviation 
0.745 0.759 0.690 0.896 0.974 0.854 
Persuasive Mean 5.183 5.652 5.145 4.684 4.949 4.675 
  Std. 
Deviation 
1.126 1.210 1.343 1.065 1.398 1.465 
 
Table 4-3 Non-Parametric Comparative Test  
Mann-Whitney U Informativeness Usability 
Visual 
Engagement 
Credibility Satisfaction Intention 
Asymp. Sig. (2-
tailed) 
.000 .018 .000 .001 .000 .001 
A comparison is made between the non-persuasive and persuasive group to discover if 
there is a significant difference in the impact of the two types of visual design on users' 
perception of the website. Considering that the data were not normally distributed, 
the non-parametric tests will be used for the next analysis. In this case, the Mann-
Whitney U test was used as the data met the assumptions of 1) the observed variable 
was measured at the ordinal level (7-point scale), 2) the latent variables consist of two 
categorical and independent groups, 3) there was no direct relationship between the 
participants in both groups and 4) the data distribution was not normal.  
The results of the Mann-Whitney U test in Table 4.3 show that there are significant 
differences in terms of perceived informativeness, usability, engagement, credibility, 
satisfaction and intention across the two groups, which are indicated by the 
asymptotic significance values of below 0.050. In order to understand the relationship 
between these variables, further investigation will be carried out using Structural 
Equation Modelling (SEM). In this regard, due to an abnormality in the data 
distribution, further investigation will be carried out using the PLS-SEM approach with 
the WarpPLS software. 
Even though most relations between the natural and behavioural phenomenon are 
mostly non-linear, most SEM software capture the linear relationship between the 
constructs of interest, ignoring the non-linear associations. Yet, WarpPLS is one of the 
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rare software that considers non-linear associations. The software has the ability to 
identify the non-linearity of the associations, and also the types of relationship, 
whether it is in the U shape, J or S relationship (Kock, 2015b).  
In order to export the cleaned data to WarpPLS, the data was transferred back into 
Microsoft Excel because the WarpPLS software cannot read the IBM SPSS files. Two 
Microsoft Excel files were produced from the data. One file contained 290 
rows/responses of usable data. The second file contained an equal data set for each 
group (109 rows/responses each group). The number of cases for each group exceeded 
the minimum sample size requirement of 100 participants for SEM analysis 
recommended by Ding, Velicer and Harlow (1995). Furthermore, much smaller sample 
sizes are applicable for PLS-SEM. For example, Tenenhaus, Pagès, Ambroisine and 
Guinot (2005) analysed the relationship between hedonic judgements and product 
characteristics on a sample size of N=6. Furthermore, for PLS-SEM analysis, the sample 
size can be determined by 1) ten times the largest number of formative indicators used 
to measure a single construct or 2) ten times the largest number of structural paths 
directed at a particular latent construct in the structural model (Hair, Hult, Ringle and 
Sarstedt, 2013; Hair et al., 2011). Hence, the assessment of the basic SEM model 
requires at least 50 responses for each group, as the maximum structural paths 
directed at a latent construct in the basic SEM model is 5. As 109 is well above 50, it is 
concluded that the sample size used for the PLS-SEM analysis is satisfactory. 
4.3 PLS-SEM with WarpPLS 
 There are five main steps to be taken in order to analyse data with the software (Kock, 
2010). Firstly, a project file is created. Then, the raw data is imported into the 
software. The data imported into WarpPLS automatically goes through data pre-
processing. The software checks and corrects missing values, zero variance problem, 
identical columns’ (also known as the indicators) names and rank problems. In step 
three, the data is standardised. Standardised data means that all indicators have been 
transformed in such a way that they have a mean of zero and a standard deviation of one. 
(Kock, 2010). For a standardised variable, each indicator’s value on the standardised 
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variable indicates its difference from the mean of the original variable in a number of 
standard deviations (of the original variable). For example, a value of 0.5 indicates that 
the value for that case is half a standard deviation above the mean, while a value of -2 
indicates that a case has a value of two standard deviations lower than the mean. The 
variables are standardised for a variety of reasons, e.g. to make sure that all variables 
contribute evenly to a scale when the items are added together, or to make it easier to 
interpret the results of regression or other analysis. Standardised data helps to simplify 
the process of processing and to understand the data pattern. As data is automatically 
pre-processed in WarpPLS, it is crucial to handle the missing values prior to importing 
the data into WarpPLS, so that the percentage of the corrected missing values do not 
exceed 25% as recommended by Sekaran and Bougie (2010). The data used in this 
research did not appear to have any statistical data issues (see Figure 4-2). Thus, it is 
perceived as appropriate for further SEM analysis.  
 
Figure 4-2 Data pre-processing output 
The research has four main objectives: 
1) To compare the impact of non-persuasive visual and persuasive visual websites 
on users’ motivation and behavioural intention. 
2) To determine the factors in the persuasive visual design model that effectively 
influence users’ motivation and behavioural intention. 
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3) To investigate how web users, process persuasive visual messages, by 
identifying the mediating and moderating effects in the persuasive model. 
4) To identify the effects of persuasive visual design (design triggers and barriers) 
on users’ motivation and behavioural intention. 
In order to achieve the first objective, the social influence factors were excluded from 
the SEM model as the specified persuasive visuals were not presented at the control 
website. Thus, the impacts of the social influence constructs are not comparable. As a 
result, in step four, four reflective latent variables and two observed variables are 
defined in the basic SEM model (see Figure 4-3). All the variables in the basic model 
are defined as reflective. This is due to the fact that in the reliability test, the indicators 
of each variable correlated (inter-item correlations) were well above 0.3 (see Section 
3.6.2). The indicators of the reflective latent variables are expected to be highly 
correlated with the latent variable score. In the basic SEM model, the direct link 
connected each latent variable to the observed variable. In this software, the variables 
are called the outer model, whereas the model links are referred to as the inner 
model. The model link is in the shape of an arrow, and each arrow explores the 
causative association between two variables. All the variables, namely 
informativeness, usability, credibility, satisfaction, visual engagement and behavioural 
intention were assigned with four, three, three, two, eight and four indicators 
respectively. The indicators’ assignment was based on the validated indicators 
gathered from the EFA (as discussed in Section 3.6.2). The basic SEM model will be 
explored with the dataset that contains an equal number of responses for both the 
control (i.e. non-persuasive) and treatment (i.e. persuasive) groups. 
4.4 Exploratory Analysis with WarpPLS 
This research extends Kim and Fesenmaier's (2008) model of persuasive web design. 
However, the research differs to the original model in terms of the research focus; the 
study by Kim and Fesenmaier evaluates the persuasiveness of websites, whereas this 
research is examining the persuasiveness of the visual design/elements of a website. 
Hence, a model-driven exploratory analysis is conducted to build the theory-supported 
research models and to inspect the associations among all variables. Three SEM 
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models are designed using the WarpPLS 5.0 for this purpose (i.e. the basic SEM model, 
the 1st order model of persuasive visual design model, and the 2nd order model of 








Figure 4-3 Basic SEM Model          
The basic SEM model (see Figure 4-3), contains four predicting variables (i.e. 
informativeness, usability, credibility and visual engagement) and two observed 
variables (i.e. satisfaction and behavioural intention). The social influence variable is 
excluded from this SEM model. The basic SEM model is used to compare data patterns 
across non-persuasive and persuasive samples. The exclusion of the social influence 
variable is necessary since the specified persuasive visuals are not presented at the 
control website; therefore, the impacts of the social influence constructs are not 
comparable. 
The 1st order model and the 2nd order model of persuasive visual design models are 
designed based on the results obtained from the EFA conducted in Section 3.6.2. In the 
1st order model, all social influence principles proposed in the study have a direct 
association with the rest of the variables in the model. On the other hand, these 
principles are represented by one variable (i.e. the social influence variable) in the 2nd 
order model. These two models are portrayed in Figure 3 10. 
The exploratory analysis provides insights into the nature of the relationship between 
the variables. The PLS regression algorithm in the WarpPLS is used because this type of 
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algorithm is independent of the structural model (Kock, 2014d); the structural model is 
usually used in confirmatory factor analysis. At this stage, other default settings of the 
software are used; i.e. Warp3 as the inner model analysis algorithm and Stable3 as the 
resampling method. In exploring the basic SEM model, the data modification setting is 
changed to separately execute the basic model analysis on the non-persuasive and 
persuasive group samples (as shown in Figure 4-4). In this research, the non-persuasive 
group is set to the group code value of 1, whilst the persuasive group code value is set 
to 2.  
 
Figure 4-4 Data modification settings 
The goals of conducting the exploratory analysis are 1) to explore significant 
associations between the variables in order to understand the nature of the variables 
better so that a theory-supported model can be built (Kock, 2014d), 2) to select the 
model with better quality for further assessment in the next phase. Also, in the process 
of finding which model had better quality, model fit indices should be referred to. Kock 
(2011a) recommends three main criteria when assessing model fit: 1) significant p-
value at 0.05 levels for the Average Path Coefficient (APC), 2) Average block VIF (AVIF) 
must be lower than 5 and 3) significant p-value at 0.05 level for Average R-squared 
(ARS) respectively and in the order of importance.  
The results of the exploratory analysis on the basic SEM model (as shown in Table 4-4) 
show that both datasets produce acceptable APC and ARS indexes with a significant p-
value of lower than 0.05, as well as the ideal AVIF index of lower than 3.3. It is noted 
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that the model tested with the persuasive dataset seems to have better quality than 
the one tested with the non-persuasive dataset, which is evident with better APS and 
ARS indexes.  
Table 4-4 Exploring the constructs relative to the basic SEM model 
Note:  n.s.: not significant at p<0.05, n.a.: not applicable, ES: effect size, β: Beta, weak: R2<0.25 
Further investigations were carried out on the structural models by assessing the 
coefficient of determination (R-squared) and path coefficients. R-squared is a statistical 
measure that indicates how close the data are to the fitted regression line, where 
100% of the R-squared value indicates that the model explains all the variability of the 
response data around its mean. The value of R-squared at 0.75, 0.50 or 0.25 is 
considered as substantial, moderate or weak respectively (Hair et al., 2011). As shown 
in Table 4-4, the R-squared values for the non-persuasive group are all below 0.50; 
hence, the respective variables are explained by less than 50% of the structural paths 
 Non-Persuasive Data (N=109) Persuasive Data (N=109) 
Average path coefficient (APC) 0.214, P=0.005 0.268, P<0.001 
Average block VIF (AVIF) 1.317 1.984 
Average R-squared (ARS)  0.264, P<0.001 0.514, P<0.001 
Latent variables coefficients: R-squared (R2) 
Informativeness weak 0.434 
Usability n.a. n.a. 
Visual Engagement 0.346 0.642 
Credibility weak 0.340 
Satisfaction 0.429 0.490 
Intention weak 0.663 
Path coefficients (β) and effect sizes (ES) 
Associations β ES β ES 
Usability →  Informativeness 0.451 0.204 0.659 0.434 
Informativeness  →  Credib 0.308 0.105 0.441 0.249 
Usability → Credib n.s.  0.190 0.091 
Informativeness → VisEng 0.247 0.115 0.360 0.257 
Usability → VisEng 0.225 0.096 n.s.  
Credib → VisEng 0.284 0.135 0.420 0.297 
Informativeness → Satisfy 0.296 0.113 0.198 0.117 
Usability → Satisfy 0.376 0.181 0.306 0.181 
VisEng → Satisfy 0.281 0.133 0.248 0.149 
Credib → Satisfy n.s.  n.s.  
Informativeness → Intention n.s.  n.s.  
Usability → Intent  n.s.  n.s.  
VisEng → Intent  0.393 0.190 0.384 0.290 
Credib → Intent n.s.  0.209 0.139 
Satisfy → Intent n.s.  0.272 0.183 
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that are directed to them. Meanwhile, the R-squared value for the persuasive group 
ranges from 34.0 to 66.3%, showing a better variability of the response data. 
Concurrently, path coefficients are assessed to estimate the magnitude and 
significance of the hypothesised causal connections between the sets of variables. The 
measure determines the strength of the association between the predictor variable 
and dependent construct. The path coefficients should be supported with the 
recommended effect size (ES) of 0.02, 0.15 or 0.35; representing small, medium or 
large effects respectively. Any path coefficient with ES that is below 0.02 is regarded as 
irrelevant, even if the corresponding p-value is significant (Kock, 2015b). Figure 4-5 
shows the remaining significant paths after the PLS-SEM analysis. 















Figure 4-5 Comparing the non-persuasive visual design basic model and persuasive visual design basic 
model (PLS-SEM analysis with N=109) 
The exploratory analysis (see Table 4-4) shows that the persuasive group sample has 
more significant associations compared to the non-persuasive sample. The persuasive 
sample also exhibits stronger path coefficients, evident with stronger effect sizes. 
Notably, both samples have equal numbers of significant associations between the 
predictors and perceived satisfaction, which is proposed as a mediator between the 
respective predictors and behavioural intention in the basic model. It is also noted that 
the strength of the associations between the predictor variables and perceived 
satisfaction is slightly stronger in the non-persuasive model, yet perceived satisfaction 
is insignificantly associated with perceived behavioural intention. As such, perceived 
satisfaction does not moderate the relationship between the predictors and 
behavioural intention in the basic SEM model with the non-persuasive data sample. 
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Conversely, perceived satisfaction may moderate the relationship between the 
respective predictors and behavioural intention in the basic SEM model with the 
persuasive data sample. It is inferred that the difference between the visuals for the 
non-persuasive and persuasive website leads to different impacts on users’ perceived 
satisfaction. Moreover, the non-persuasive website may appear simpler in terms of its 
visual design, as compared to the persuasive website that is equipped with additional 
visuals that are meant for emphasizing the social influence principles. This could very 
well explain the reason why the association between usability and visual engagement 
is significant with the non-persuasive sample, whereas the same association appears 
insignificant with the persuasive sample. Furthermore, past studies suggest that not all 
social influence principles are effective online and applicable across all domains 
(Guadagno and Cialdini, 2005). Yet, perceived website credibility is improved with the 
treatment of persuasive visuals. It is suggested that further explorations should be 
carried out to understand how web users interpret the different type of visual 
messages in specific domains. 
It is important to note that with the persuasive sample, as perceived credibility, 
satisfaction and visual engagement increase, there will be a significant increase too on 
perceived behavioural intention, with the effect size ranging from 0.139-0.290. On the 
other hand, with the non-persuasive sample, only visual engagement will significantly 
impact the perceived behavioural intention, while other predictors appear to be 
insignificant. However, the results also show signs of indirect effects between the 
variables. For instance, the credibility factor is shown to have an indirect impact 
towards perceived satisfaction. Similarly, perceived informativeness and usability also 
indirectly affects intention, suggesting that visual communication is not a 
straightforward process and that there will likely be moderating or mediating effects 
along the process. 
In order to further understand the impact of the non-persuasive and persuasive visual 
designs, a closer examination was done to compare the significant relationships using 
graphs with data points, as shown in Figure 4-6. As noted earlier in Section 4.2, the 
dispersion of the data points for the non-persuasive dataset is smaller, whereas the 
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data points in the persuasive graphs are widely scattered. In looking at the shape of 
the graphs between the non-persuasive and persuasive data set, in general, it can be 
clearly seen that different type of visuals brings about different kinds of impact on the 
users. The way the users process the information differs significantly, and the impacts 
are also different. 
The design for a non-persuasive website in the research appears much simpler than 
the design for the persuasive website. This is due to the fact that several persuasive 
design cues are included in the persuasive website, thus adding more objects and 
information to the website. As a result, the persuasive website design may appear 
more complex than the non-persuasive website. It is expected that the research 
participants take a longer time to process the information in the persuasive website, 
thus affecting the relationship between perceived usability and informativeness. At the 
same time, the social influence principles bring about concern or consciousness to the 
viewers. This can be clearly seen through the relationship between perceived 
informativeness and credibility. The graphs show that perceived credibility is increased 
when perceived informativeness is also increased. In opposition, perceived credibility 
tends to be lower when perceived informativeness is only average in the non-
persuasive model. 
Perceived engagement does not affect much by perceived informativeness in the non-
persuasive model. Yet, perceived engagement increases with the increment of 
perceived informativeness in the persuasive model. Similarly, perceived visual 
engagement increases as perceived credibility increases. However, in the non-
persuasive model, the effect between perceived credibility and visual engagement 
portrays a narrow U shape instead, showing a decline in visual engagement when 
perceived credibility is low to moderate. The effects that perceived usability and 
informativeness have on users’ satisfaction with the website are identical in both 
models. Nonetheless, it is noted that the association between perceived usability and 
perceived satisfaction shows a stronger path coefficient compared to the association 
between perceived informativeness and perceived satisfaction. Consequently, it can be 
seen that the data dispersion in the association between perceived usability and 
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perceived satisfaction is wider compared to the data dispersion in the association 
between perceived informativeness and perceived satisfaction. Likewise, the effects 
that visual engagement has on perceived satisfaction and behavioural intention are 
quite similar for both models. The tiny differences are however explained by the path 
coefficient, as the effect in the non-persuasive model is much stronger for this 
particular association. 
Non-Persuasive Model Persuasive Model 
Usability → Informativeness 
  
Informativeness → Credib 
  




Credib → VisEng 
  
Informativeness → Satisfy 
  
Usability → Satisfy 
  
VisEng → Satisfy 
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 VisEng → Intent 
  
Figure 4-6 Comparing best-fitting curve and data points for the multivariate relationships between the 
non-persuasive and persuasive models 
In general, it is concluded that the persuasive visual leaves more impact on perceived 
behavioural intention, while the non-persuasive visual impacts perceived satisfaction 
more, as this is evident with better path coefficients. This finding is in line with the 
general UI guidelines, highlighting the importance of simplicity in design, in order to 
obtain better users' satisfaction with the UI. As such, additional visual elements on the 
persuasive website may make the page seem more crowded. Hence, the violation of 
the simplicity rule justifies why users are less satisfied with the persuasive website. 
Yet, persuasive visuals play an important role in influencing behavioural intention as 
more predictors significantly affect the behavioural intention in the model. 
Furthermore, the observed variables in the model with the persuasive sample are 
better explained, as compared to the variables in the non-persuasive model, as 
highlighted through the improved R-squared indexes for the respective variables. 
Hence, further investigation on the full persuasive model is required to understand 
how web users interpret persuasive messages, as well as to identify which visuals 
strongly influence users to stay on a website and motivate them to make favourable 
decisions or actions. Likewise, the visuals that negatively affect the users should also 
be identified, so that future designer can avoid making the unfavourable design 
mistakes. As a result, the persuasive sample is further examined to achieve the 
objectives of the study.  
The 1st order and 2nd order of persuasive models are analysed with a persuasive 
dataset that contains 181 responses. The two models differ in the way the latent 
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variables are arranged in the model. In the 1st order model, all social influence related 
factors are treated as the main individual reflective latent variables. On the other 
hand, the social influence related factors are grouped as latent variables in the second-
order persuasive model and are defined as a formative latent variable. In other words, 
social influence is a second-order formative latent variable in which the indicators are 
made up of other reflective latent variables; i.e. gratitude, human persona, the wisdom 
of crowds and scarcity (obtained through EFA in Section 3.6.2, see Figure 3-7). Thus, 
the indicators of the social influence variable are expected to measure a certain 
attribute of social influence, but they are not expected to be correlated among 
themselves.  
 
Figure 4-7 Social Influence construct settings 
Table 4-5 Exploratory analysis results on persuasive models 
Model Fit 1st Order (N=181) 2nd Order (N=181) 
Average path coefficient (APC) 0.157, P=0.007 0.237, P<0.001 
Average block VIF (AVIF) 2.128 1.924 
Average R-squared (ARS)  0.599, <0.001 0.503, P<0.001 
Latent variables coefficients: R-squared 
Informativeness 0.446 0.422 
Usability 0.461 0.369 
Visual Engagement 0.743 0.673 
Credibility 0.351 0.327 
Satisfaction 0.708 0.519 
Intention 0.887 0.758 
Path coefficients 
Associations β ES β ES 
Usability → Informativeness 0.331 0.201 0.442 0.268 
Gratitude → Informativeness 0.203 0.116 -  
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Social proof → Informativeness n.s.  -  
Human persona → Informativeness n.s.  -  
Scarcity → Informativeness 0.273 0.156 -  
Social influence → Informativeness -  0.286 0.154 
Gratitude → Usability 0.465 0.291 -  
Social proof → Usability n.s.  -  
Human persona → Usability n.s.  -  
Scarcity → Usability 0.26 0.142 -  
Social influence → Usability -  0.607 0.369 
Informativeness → Visual Engagement 0.209 0.136 0.251 0.164 
Usability → Visual Engagement 0.204 0.14 0.251 0.172 
Credibility → Visual Engagement 0.238 0.149 0.275 0.172 
Gratitude → Visual Engagement 0.371 0.28 -  
Social proof → Visual Engagement n.s.  -  
Human persona → Visual Engagement n.s.  -  
Scarcity → Visual Engagement n.s.  -  
Social influence → Visual Engagement -  0.249 0.166 
Informativeness → Credibility 0.192 0.088 0.213 0.097 
Usability → Credibility 0.261 0.133 0.258 0.131 
Gratitude → Credibility 0.199 0.099 -  
Social proof → Credibility n.s.  -  
Human persona → Credibility n.s.  -  
Scarcity → Credibility n.s.  -  
Social influence → Credibility -  0.203 0.099 
Informativeness → Satisfaction n.s.  n.s.  
Usability → Satisfaction 0.255 0.154 0.232 0.14 
Visual Engagement → Satisfaction 0.52 0.357 0.46 0.316 
Credibility → Satisfaction n.s.  n.s.  
Gratitude → Satisfaction 0.154 0.078 -  
Social proof → Satisfaction n.s.  -  
Human persona → Satisfaction n.s.  -  
Scarcity → Satisfaction n.s.  -  
Social influence → Satisfaction -  n.s.  
Informativeness → Intention n.s.  n.s.  
Usability → Intention n.s.  n.s.  
Visual Engagement → Intention 0.357 0.267 0.546 0.409 
Credibility → Intention n.s.  n.s.  
Gratitude → Intention 0.483 0.384 -  
Social proof → Intention n.s.  -  
Human persona → Intention 0.149 0.077 -  
Scarcity → Intention n.s.  -  
Social influence → Intention -  0.332 0.224 
Satisfaction → Intention n.s.  n.s.  
Note:  n.s.: not significant at p<0.05, ES: effect size, β: Beta 
ES= small, medium, or large: 0.02, 0.15, and 0.35 respectively 
The results of the exploratory analysis on the persuasive SEM models show that both 
models produce acceptable APC and ARS indexes, evident with a significant p-value of 
lower than 0.05, as well as an ideal AVIF index of lower than 3.3 (see Table 4-5). 
Notably, the APC and the ARS indexes for the 1st order and 2nd order models are 
lower than the respective indexes recorded in the basic SEM model analysed with the 
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persuasive group dataset. This is due to the fact that the addition of the new latent 
variable (LV) into a model tends to decrease the APC index, whereas the ARS and/or 
AVIF index should increase (Kock, 2011a). Kock (2015b) insists that the APC and ARS 
counterbalance each other and will only increase together if the latent variables that 
are added to the model enhance the overall predictive and explanatory quality of the 
model. It is noted that additional LVs in the 1st and 2nd order models lead to a 
decrement of the APC, AVIF, as well as ARS indexes. However, seeing that both models 
meet the three main criteria of the model fit assessment, further analyses were carried 
out on both models to discover how web users interpret persuasive messages.  
The variability of the response data around its mean is assessed by looking at the R-
squared index. Notably, the R-squared coefficient of above 0.697 is evident in the 1st 
and 2nd order models; indicating a symptom of a multi-collinearity issue in the context 
of PLS-SEM (Kock and Lynn, 2012). As such, a measurement model assessment with 
WarpPLS is carried out in the next section to double check the validity, reliability and 
multi-collinearity of the indicators as well as the latent variables. 
4.5 Measurement Model Assessment with WarpPLS 
A prior EFA was carried out in Section 3.7.2 using a chunk of data to investigate the 
relevant items to be used for the research. The instruments verified in that section 
were used to explore significant associations between the variables in order to build 
the theory-supported models that best fits the data. However, as there is evidence of a 
multi-collinearity issue as concluded in Section 4.4, the items needed to be re-
examined for its validity, reliability and multi-collinearity to ensure the quality of the 
findings and conclusion of this research.  
The 39 items retrieved from the EFA (Section 3.7.2) and four items of an observed 
variable that represent the behavioural intention dimension used in the exploratory 
model will be re-examined. The behavioural intention dimension includes three items 
that measure the intention to use, to purchase and to recommend, and one item to 
measure the attitude towards the destination.  In this section, the factors obtained 
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from the EFA are referred as the latent variables, whereas the term ‘indicator’ is used 
to refer to the survey item.  
The measurement model assessment was carried out using the files obtained in the 
WarpPLS exploratory analysis. The 1st and 2nd order data files were obtained after 
executing the PLS-SEM on the persuasive models using the PLS regression algorithm. 
The WarpPLS software automatically estimated the collinearity, measurement error 
and composite weights before executing each PLS-SEM analysis. If any of the above-
mentioned assessment appeared to be too high, users would be warned about 
possible unreliability of results. At this stage, no prior warning was received. With the 
PLS regression analysis, the indicators’ weight and loadings were calculated and 
referred to for the validity, reliability and multi-collinearity of the measurement scales 
assessments. The assessments are carried out in two stages: 1) evaluation of first-
order latent constructs and 2) evaluation of second-order latent constructs. 
4.5.1 First-Order Latent Variables Evaluation 
For reflective constructs, the combined loadings and cross-loadings provided by the 
WarpPLS software are used to describe the convergent validity of the measurement 
scales (Kock, 2014b). A measurement instrument would have acceptable convergent 
validity if the question-statements associated with each latent variable were 
understood by the respondents in the same way as they were intended by the 
researchers (Kock, 2015b). In this respect, two criteria are assessed: 1) the p-value 
associated with the loading must be equal to or lower than 0.05 (Kock, 2015b) and 2) 
the loading must be equal to or greater than 0.5 with no evidence of cross-loading 
(Hair et al., 2009). The Average Variances Extracted (AVEs) and the square-root of AVEs 
are used to assess discriminant validity. The AVEs should be above 0.5, and the square 
root of AVEs for each latent variable should be higher than any of the correlations 
involving that latent variable (Fornell and Larcker, 1981; Hair et al., 2009). 
Following the recommendation in the WarpPLS 5.0 Manual, measurement reliability is 
assessed with the Cronbach's alpha (α) coefficient and composite reliability (CR) 
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coefficient; also known as Dillon–Goldstein rho (DG's rho) coefficient (Kock, 2015b; 
Tenenhaus, Vinzi, Chatelin, and Lauro, 2005). Both α and CR coefficients should be 
equal or greater than 0.7 for acceptable reliability (Hair et al., 2009). Full collinearity 
variance inflation factors (VIFs), R-squared, latent variables' correlation, pattern 
loadings with non-normalised oblique rotation, cross-loadings and path coefficients 
are used to assess the multi-collinearity with threshold values of below 3.3, 0.697, 
0.835, 1, 0.5 and 1 respectively (Kock, 2015b). Table 4-6 summarises the assessment 
criteria. 
Table 4-6 First order latent variable assessment criteria 
Assessment Criterion Note Reference 
Convergent 
validity 
Individual item standardised 
loading on parent factor 
Min. of 0.5 
 
Hair et al., 
2009 
Cross loadings < 0.5 
Loadings with sig. p-value < 0.05 Kock, 2015b 
Discriminant 
validity 
Average variance extracted (AVE) > 0.5 
Hair et al., 
2009 
Square-root of AVEs More than the correlations of 
the latent variables 
Reliability Cronbach's alpha (α) > 0.7 





Variance Inflation factor (VIF) Acceptable if <= 5 
Ideally =< 3.3 
Kock, 2015b 
R-squared < 0.697 
Kock and Lynn, 
2012 
LV correlations < 0.835 
Non-normalised oblique rotation  <= 1 
Path coefficients < 1 / > -1 
On the first round of analysis, the combined loadings and cross-loadings tables were 
assessed. The loadings of all indicators of each latent variable were well above 0.5 with 
p-values associated with the loadings of <0.001. Closer inspection was made to the 
combined loading and cross-loading table to spot the indicators with cross-loading 
greater than 0.5. These indicators were then removed from the measurement model. 
There was no sign of unacceptable AVEs or the square root of AVEs. The Cronbach's 
alpha and DG's rho coefficients were above 0.7 for all variables. Notably, there was 
evidence of high R-squared, latent variables' correlation, loadings and cross-loadings; 
indicating the signs of convergent validity and multi-collinearity issues. Kock and Lynn 
(2012) suggest several solutions when dealing with the issues such as indicator 
removal, indicator re-assignment, LV removal or LV aggregation. In this phase, the 
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indicator removal or LV removal approach was given higher priority, whereas the LV 
aggregation was already implemented during the EFA (see Section 3.6.2). In the 
pattern loading and cross-loading table (with Promax oblique rotation), the indicators 
with loadings higher than 1 were identified. The indicators were removed, one at a 
time and the PLS-SEM analysis was repeated at each time. In the end, 27 indicators 
that produced acceptable validity, reliability and multi-collinearity thresholds remained 
on the table. The AVEs were above 0.5, Cronbach's α and DG rho coefficients were 
above 0.7, VIFs were less than 5, and there was no evidence of high R-squared or LVs 
correlation. Tables 4-7, 4-8, and 4-9 show the outcome of the final analysis. 
In referring to the revised measurement model in Table 4-9, it is noted that the 
indicators representing the visual aesthetic (aggregated with engagement during the 
EFA) and the reciprocity (aggregated with commitment during the EFA) factors were 
totally removed from the list. As such, the persuasive model was revised accordingly, 
as depicted in Figure 4-8. It is also noted that the satisfaction factor is represented by 
only one indicator, which is considered as a tolerable practice for satisfaction's 
assessment (e.g. WAMMI (Cheung and Lucas, 2014; Nagy, 2002)). The new 




Table 4-7 Loadings, cross-loadings and p-value 
Label Info Use VisEng Credib Intent Gratit SocProo Persona Scarce satisfy P-value 
Info1 0.861 -0.015 -0.008 0.002 0.103 -0.073 -0.043 0.05 0.004 -0.164 <0.001 
Info2 0.771 0.077 -0.318 0.228 0.207 -0.124 -0.058 -0.16 -0.01 -0.098 <0.001 
Info3 0.821 -0.066 0.147 -0.068 -0.121 0.239 -0.02 -0.024 -0.009 0.145 <0.001 
Info4 0.866 0.009 0.152 -0.141 -0.172 -0.044 0.114 0.116 0.013 0.113 <0.001 
Use1 -0.012 0.893 0.062 -0.049 0.061 -0.109 -0.025 -0.008 0.022 0.004 <0.001 
Use2 0.052 0.909 0.047 -0.01 -0.056 0.021 -0.029 -0.027 -0.045 0.005 <0.001 
Use3 -0.044 0.838 -0.118 0.063 -0.005 0.093 0.058 0.038 0.026 -0.01 <0.001 
VisEng4 0.063 0.032 0.923 0.045 -0.198 0.06 0.12 0.05 -0.027 -0.028 <0.001 
VisEng8 -0.063 -0.032 0.923 -0.045 0.198 -0.06 -0.12 -0.05 0.027 0.028 <0.001 
Credib1 0 0.132 -0.101 0.785 -0.092 -0.11 0.122 -0.129 -0.096 -0.082 <0.001 
Credib2 -0.002 -0.129 -0.218 0.817 -0.142 0.114 -0.063 0.065 0.175 0.17 <0.001 
Credib3 0.002 0.002 0.306 0.84 0.225 -0.008 -0.053 0.057 -0.08 -0.089 <0.001 
Intent1 -0.006 -0.003 -0.007 0.017 0.977 0.059 -0.026 -0.011 0.036 -0.025 <0.001 
Intent3 0.006 0.003 0.007 -0.017 0.977 -0.059 0.026 0.011 -0.036 0.025 <0.001 
Gratit5 -0.004 0.036 0.017 0.019 -0.085 0.929 0.031 -0.017 -0.063 0.059 <0.001 
Gratit6 -0.054 0.024 0.169 -0.041 0.092 0.915 0.005 0.034 -0.051 -0.035 <0.001 
Gratit7 0.061 -0.063 -0.194 0.023 -0.006 0.879 -0.038 -0.018 0.12 -0.026 <0.001 
Crowd1 -0.103 0.009 0.129 0.1 -0.127 -0.054 0.884 -0.017 0.082 -0.007 <0.001 
Crowd2 0.103 -0.009 -0.129 -0.1 0.127 0.054 0.884 0.017 -0.082 0.007 <0.001 
Person3 -0.108 -0.035 0.459 0.026 -0.211 0.091 0.055 0.585 0.119 -0.086 <0.001 
Person4 0.075 0.064 -0.095 -0.036 0.16 -0.123 -0.108 0.861 -0.028 -0.02 <0.001 
Person5 0.04 0.101 -0.015 -0.004 0.084 -0.273 -0.12 0.881 0.005 -0.034 <0.001 
Person6 -0.047 -0.157 -0.219 0.025 -0.111 0.37 0.209 0.794 -0.063 0.122 <0.001 
Scarce1 0.176 -0.079 0.275 -0.088 -0.48 0.451 0.109 -0.046 0.719 0.013 <0.001 
Scarce2 -0.056 -0.041 -0.135 0.005 0.167 -0.082 -0.041 -0.047 0.883 0.065 <0.001 
Scarce3 -0.089 0.107 -0.09 0.068 0.227 -0.289 -0.049 0.086 0.872 -0.076 <0.001 




Table 4-8 First order latent variable assessment results (AVEs, LVs correlations, square-root of AVEs, Cronbach's α, DG's rho, VIFs and R-squared) 
 
Info Usability Engage Credibility Satisfy Intent Gratitude Crowd Persona Scarcity 
AVEs 0.69 0.775 0.851 0.663 1 0.955 0.825 0.781 0.623 0.686 
Info 0.831 0.601 0.635 0.438 0.477 0.474 0.579 0.335 0.176 0.509 
Usability 0.601 0.88 0.669 0.477 0.563 0.532 0.671 0.443 0.209 0.469 
Engage 0.635 0.669 0.923 0.632 0.671 0.716 0.707 0.471 0.274 0.526 
Credibility 0.438 0.477 0.632 0.814 0.44 0.514 0.473 0.361 0.211 0.329 
Satisfy 0.477 0.563 0.671 0.44 1 0.524 0.519 0.271 0.306 0.389 
Intent 0.474 0.532 0.716 0.514 0.524 0.977 0.675 0.351 0.392 0.5 
Gratitude 0.579 0.671 0.707 0.473 0.519 0.675 0.908 0.471 0.302 0.59 
Crowd 0.335 0.443 0.471 0.361 0.271 0.351 0.471 0.884 0.34 0.448 
Persona 0.176 0.209 0.274 0.211 0.306 0.392 0.302 0.34 0.789 0.22 
Scarcity 0.509 0.469 0.526 0.329 0.389 0.5 0.59 0.448 0.22 0.828 
Cronbach's α 0.849 0.854 0.825 0.746 1 0.952 0.894 0.72 0.79 0.767 
DG's rho 0.899 0.912 0.92 0.855 1 0.977 0.934 0.877 0.866 0.867 
VIFs 1.983 2.393 4.15 1.721 2.012 2.606 2.903 1.6 1.318 1.774 
R-squared 0.476 0.512 0.681 0.339 0.568 0.676 
    *bolded fonts represent the square root of AVEs 
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Table 4-9 Revised measurement model 
Factors Label Web Design Instruments Adopted/adapted/ 
newly constructed 
Note 
Informativeness Info1 The information on this website is 
sufficient. 
WebMAC Business 
(Small and Arnone, 
1998) 
 Info2 The information on this website is 
useful. 
Tang (2009) 
 Info3 The information on this website 
appears to be relevant and up-to-date. WebMAC Business 
(Small and Arnone, 
1998)  Info4 The travel information on this website 
appears to be accurate. 
 Usability Use1 This website is easy to use. 
USE as in Albert and 
Tullis (2013)  Use2 I quickly familiarise myself with this 
website. 
 Use3 This website makes it easy to go back 
and forth between pages. 
Tang (2009) 
 Engagement VisEng4 The varieties of visuals (e.g. text, 
images, animation etc.) help to maintain 
attention. WebMAC Business 
(Small and Arnone, 
1998)  VisEng8 The main page (i.e. the first web page) 
of this website is interesting enough to 
continue browsing further. 
 Credibility Credib1 I think that this website has sufficient 
expertise in providing travel information 
and services. 
Cugelman, Thelwall, 
and Dawes (2009) 
 
Credib2 I think some of the information on this 
website seems suspicious (e.g. 




Credib3 I need to verify some of the information 
(e.g. with friends or travel agents) 
before I can put my trust in this 
website. 
WebMAC Business 




Satisfaction Satisfy2 In overall, I am satisfied with this 
website. 
USE and WAMMI as in 
Albert and Tullis 
(2013) 
 Commitment Gratit5 I want to search for travel destinations, 
flights and hotels information on this 
website. 
Newly constructed 
 Gratit6 I am tempted to click on the result links 
from my searching activities on this 
website. 
 Gratit7 I will visit other related websites that 
are recommended by this website (e.g. 




Human persona Person3  I will trust the website more if there are 




Person4 I will trust the reviews that come from 
celebrities. 
 Person5 I will trust the information that comes 
from an authoritative person (e.g. flight 
staff, chef, representative of the local 
Tourism Ministry etc.). 
 Person6 I will like the website more if I see 
familiar faces on the website (e.g. 
friends, or friends of friends). 
 Crowds Crowd1 I will trust the reviews (positive or 
negative) from other travellers on the 
website. 
 Crowd2 I will trust the information more if I see 
other people paid attention to it as well 
(e.g. number of 'likes' at a Like button). 
 Scarcity Scarce1 I think that price is one of the most 
important information in a travel 
website. 
 Scarce2 I think that the discount highlight is also 
important for a travel website. 
 Scarce3 I think that I will act fast to purchase a 
travel package if I see the 'LIMITED 
OFFER' or 'ENDING SOON' sign on the 
advertisement. 
 Intention Intent1 I would like to use this website 
frequently. 
The system usability 
scale and WAMMI as 
in Albert and Tullis 
(2013)  
Intent3 I will recommend this website to my 
friends and family. 
ACSI and WAMMI as in 











   






Figure 4-8 Persuasive model after the assessment of first-order LVs 
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4.5.2 Second-Order Latent Variable Evaluation 
The persuasive model is also explored with the social influence variable treated as the 
formative second-order latent variable. The 2nd order latent variable contains the 
indicators that are made of other latent variables. The evaluation of the 2nd order 
latent variable is conducted based on the approach used by Schmiedel, vom Brocke 
and Recker (2014). Three criteria are assessed: 1) p-value associated with indicator 
weight, 2) adequacy coefficient (R2a) and 3) variance inflation factors (VIF). Significant 
p-value of indicator weight is the indication that the formative latent variable’s 
measurement items were properly constructed. The strength of the relationship 
between a set for the high-order and the second-order variables are assessed with the 
adequacy coefficient (R2a). R2a value is not provided by the WarpPLS software. Thus, 
the guideline by Edwards (2001) is used, i.e. R2a is calculated by summing the squared 
Pearson correlations (R-squared) between the variable and its indicators and dividing 
by the number of indicators. For a formative latent variable, the indicators are 
expected to measure the different facets of the same construct, which means that 
they should not be redundant (i.e. not collinear). For this purpose, VIFs below 2.5 is 
desirable for the formative indicators (Kock, 2011b).  
Table 4-10 Second order latent variable assessment  
Label Type Weight P-value VIF WLS ES R R2 R2a 
lv_Commit Formative 0.372 <0.001 1.667 1 0.304 0.819 0.671 
0.550 
lv_Crowds Formative 0.350 <0.001 1.437 1 0.269 0.770 0.593 
lv_Persona Formative 0.263 <0.001 1.166 1 0.152 0.578 0.334 
lv_Scarcity Formative 0.353 <0.001 1.551 1 0.274 0.777 0.604 
Table 4.10 summarises the assessment of the second-order latent variable. Notably, all 
weights are highly significant, indicating that the higher-order constructs are explained 
by the lower-order constructs. The value of R2a for social influence is 0.550, which is 
greater than the cut off value of 0.5 as set by Mackenzie, Podsakoff and Podsakoff 
(2011). This indicates that on average, a majority of the variance in the indicators was 
shared with the aggregate construct. The VIF indexes are well below the cut-off value 
for the formative indicators.  
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In conclusion, the results of the comprehensive analysis provide sufficient evidence of 
the measurement model's validity and reliability. Thus, the measures are appropriate 
to be used for further PLS-SEM analysis. The persuasive models are re-analysed with 
the revised indicators to establish the theory-supported persuasive models. The results 
of this analysis are shown in Table 4-11. For the purpose of establishing the theory–
supported persuasive model, all insignificant paths are removed from the model (as 
portrayed in Figure 4-9). 
Table 4-11 Exploratory analysis results on the persuasive models with the revised measurement 
model 
SEM Model 1st Order (N=181) 2nd Order (N=181) 
Average path coefficient (APC) 0.151, P=0.009 0.229, P<0.001 
Average block VIF (AVIF) 1.847 2.079 
Average R-squared (ARS)  0.542, <0.001 0.500, P<0.001 
Latent variables coefficients: R-squared 
Informativeness 0.461 0.420 
Usability 0.502 0.449 
Engagement 0.668 0.654 
Credibility 0.317 0.318 
Satisfaction 0.548 0.465 
Intention 0.659 0.637 
Path coefficients 
Associations β ES β ES 
Usability → Informativeness 0.349 0.212 0.403 0.245 
Commitment → Informativeness 0.239 0.141 -  
Crowds → Informativeness n.s.  -  
Human persona → Informativeness n.s.  -  
Scarcity → Informativeness 0.229 0.121 -  
Social influence → Informativeness -  0.316 0.182 
Commitment → Usability 0.547 0.370 -  
Crowds → Usability 0.171 0.077 -  
Human persona → Usability n.s.  -  
Scarcity → Usability n.s.  -  
Social influence → Usability -  0.673 0.452 
Informativeness → Engagement 0.205 0.131 0.237 0.152 
Usability → Engagement 0.168 0.113 0.213 0.144 
Credibility → Engagement 0.28 0.177 0.288 0.183 
Commitment → Engagement 0.266 0.188 -  
Crowds → Engagement n.s.  -  
Human persona → Engagement n.s.  -  
Scarcity → Engagement n.s.  -  
Social influence → Engagement -  0.267 0.183 
Informativeness → Credibility 0.207 0.094 0.204 0.093 
Usability → Credibility 0.236 0.120 0.223 0.114 
Commitment → Credibility 0.127 0.060 -  
Crowds → Credibility 0.131 0.050 -  
Human persona → Credibility n.s.  -  
Scarcity → Credibility n.s.  -  
Social influence → Credibility -  0.237 0.123 
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Informativeness → Satisfaction n.s.  n.s.  
Usability → Satisfaction 0.203 0.115 0.186 0.106 
Engagement → Satisfaction 0.509 0.343 0.507 0.342 
Credibility → Satisfaction n.s.  n.s.  
Commitment → Satisfaction n.s.  -  
Crowds → Satisfaction 0.127 0.035 -  
Human persona → Satisfaction 0.146 0.045 -  
Scarcity → Satisfaction n.s.  -  
Social influence → Satisfaction -  n.s.  
Informativeness → Intention n.s.  n.s.  
Usability → Intention n.s.  n.s.  
Engagement → Intention 0.408 0.296 0.45 0.326 
Credibility → Intention n.s.  n.s.  
Commitment → Intention 0.299 0.203 -  
Crowds → Intention n.s.  -  
Human persona → Intention 0.175 0.071 -  
Scarcity → Intention n.s.  -  
Social influence → Intention -  0.306 0.202 
Satisfaction → Intention n.s.  n.s.  


























2nd Order Model 
Figure 4-9 Theory-supported Persuasive Models 
4.6 Structural Model Assessment 
The structural model assessment is carried out with Confirmatory Factor Analysis 
(CFA). CFA is a statistical technique used to verify specific hypotheses that state that 
the relationships between the observed variables and underlying latent constructs 
exist (Pallant, 2010). Unlike EFA, CFA is usually conducted in conjunction with SEM 
analyses. In this research, CFA is conducted in conjunction with PLS-SEM analysis using 
the WarpPLS version 5.0.  The WarpPLS software provides users with features which 
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are not available from another SEM software (Kock, 2015b). It is the first software to 
provide classic PLS algorithms together with factor-based PLS algorithms for SEM 
(Kock, 2014). Factor-based PLS algorithms generate estimates of both true composites 
and factors, fully accounting for measurement error.  
The original PLS design based its model estimation on the composites, also known as 
the linear combinations of indicators (Kock, 2014a). The composite-based model does 
not take measurement errors into consideration. With composite-based models, the 
path coefficient tends to be attenuated; a phenomenon referred to as the ‘correlation 
attenuation phenomenon’. It tends to propagate to the factors. The composite-based 
model may lead to biased model parameter estimates, particularly on the path 
coefficients and loadings (Kock, 2015a). On the other hand, the factor-based model 
incorporates measurement errors. Factor scores also account for non-linearity and 
estimate best-fitting non-linear functions, which lead to stable and reliable path 
coefficients. Moreover, factor-based PLS algorithms combine the precision of 
covariance-based SEM algorithms under common factor model assumptions with the 
nonparametric characteristics of classic PLS algorithms (Kock, 2014). These advantages 
enable the data from this research to be analysed as the data distribution is not 
normal, whereas normality is a major requirement for the CB-SEM software. 
4.6.1 Analysis Algorithm and Resampling Setting 
WarpPLS 5.0 provides three-factor based SEM and eight composite-based outer model 
analysis algorithms. Five algorithms were available for the inner model analysis. Seven 
re-sampling methods were also provided by the software. The types of algorithm and 
resampling settings chosen for the analysis brought about a huge effect on the results 
of the PLS-SEM analysis. The right combinations of settings can provide major insights 
into the data being analysed. Thus, different combinations of the algorithm and 
resample settings were tested on the persuasive models. In the end, one combination 
(i.e. factor-based PLS Type CFM1 as the outer model analysis algorithm, Warp3 as the 
default inner model analysis algorithm and Stable3 as the resampling method) was 
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identified to bring more stable results for the theory-supported models (obtained from 
Section 4.5.2) and was used in the final analysis (see Figure 4-10). 
As mentioned above, this research implemented the Factor-Based PLS Type CFM1 of 
PLS SEM. Kock (2015b) explains that: 
“Factor-Based PLS Type CFM1 generates estimates of both true composites 
and factors, in two stages, explicitly accounting for measurement error 
(Kock, 2014). Like covariance-based SEM algorithms, this algorithm is fully 
compatible with common factor model assumptions, including the 
assumption that all indicator errors are uncorrelated. In its first stage, this 
algorithm employs a new ‘true composite’ estimation sub-algorithm, which 
estimates composites based on mathematical equations that follow 
directly from the common factor model. The second stage employs a new 
‘variation sharing’ sub-algorithm, which can be seen as a ‘soft’ version of 
the classic expectation-maximization algorithm (Dempster, Laird, and 
Rubin, 1977) used in maximum likelihood estimation, with apparently 
faster convergence and nonparametric properties.” (Kock, 2015b, p. 21) 
 
Figure 4-10 General and data settings 
Based on the latent variable scores calculated through one of the outer model analysis 
algorithms, the inner model analysis algorithm calculated path coefficients through 
least squares regression algorithms (Kock, 2015b). The Warp3 algorithm identified 
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relationships among the latent variables defined by functions whose first derivative is 
the U-curve. These types of relationships follow a pattern that is more similar to an S-
curve or a distorted S-curve.  
On the other hand, the resampling method calculated the p-values and related 
coefficients such as standard errors (Kock, 2015b). WarpPLS reports one-tailed P-
values for the path coefficients. The Stable3 method produced much more consistent 
and precise p-values. It also yielded reliable results for path coefficients associated 
with direct effects (Kock, 2014c). Even though it was called a resampling method, 
Stable3 did not actually generate resamples (Kock, 2015b). Due to this, Kock (2015b) 
concludes that Stable3 is one of the most efficient methods from the computing load 
perspective. Once the analysis algorithm and resampling method were finalised, the 
theory-supported model was ready for the execution of factor-based PLS-SEM analysis.  
4.6.2 General Analysis of Model Fit 
The same model fit criteria assessed in Section 4.4 is used in this section: i.e. 1) 
significant p-value at 0.05 levels for the Average Path Coefficient (APC), 2) Average 
block VIF (AVIF) must be lower than 5 and 3) significant p-value at 0.05 levels for 
Average R-Squared (ARS) respectively, in order of importance. As shown in Table 4-12, 
all the model fit criteria mentioned above are well met by the 1st and 2nd order 
models, indicating that both persuasive models have acceptable qualities. In looking at 
both models, perceived engagement was outstandingly explained at more than 80% by 
the structural paths directed to it. As R-squared is obtained from a factor-based 
algorithm that is compatible with common factor model assumptions (much like 
covariance-based SEM), signs of lateral collinearity are no longer under concern; 
implying that no existence of multi-collinearity is strongly stated. As such, the R-
squared threshold by Hair et al. (2011) is referred to, i.e. R-squared of 0.75, 0.50, or 
0.25 are considered as substantial, moderate or weak respectively. Thus, R-squared of 
more than 80% indicates the substantial variability of the perceived engagement's 
data. In particular, the 1st order model better explains credibility, satisfaction and 
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behavioural intention, whereas the 2nd order model better explains informativeness, 
usability and visual engagement.  
At the same time, Tenenhaus Goodness of Fit (GoF), a measure of a model's 
explanatory power is also referred to. In this sense, the GoF thresholds by Wetzels, 
Odekerken-Schröder and van Oppen (2009) were used. They suggest that the model's 
explanatory power is small if GoF is equal to or greater than 0.1 and a GoF with lower 
than 0.1 is not acceptable. On the other hand, GoF values of equal or greater than 0.25 
and 0.36 represent moderate and large explanatory power respectively. Therefore, the 
1st order and 2nd order model exceed the threshold with GoF of greater than 0.6 
each, indicating that both models have outstanding explanatory power. 
Table 4-12 Model fit and quality indices  
Model fit 1st Order (N=181) 2nd Order (N=181) 
Average path coefficient (APC) 0.285, P<0.001 0.357, P<0.001 
Average block VIF (AVIF) 2.251 2.872 
Average R-squared (ARS)  0.649, <0.001 0.626, P<0.001 
Tenenhaus Goodness of Fit (GoF) 0.662 0.656 
Latent variables coefficients: R-squared 
Informativeness 0.564 0.583 
Usability 0.619 0.649 
Engagement 0.813 0.821 
Credibility 0.484 0.477 
Satisfaction 0.706 0.548 
Intention 0.706 0.680 
4.6.3 Hypotheses Testing 
This section presents the results of the hypotheses test. These hypotheses help to 
determine whether the factors in the persuasive visual design model significantly 
affect users' attitude and behavioural intention. Each arrow in the SEM model 
represents a hypothesis. The hypothesis is empirically supported if the following three 
conditions are met: 1) the estimated path coefficient (β) is in a positive value, 2) the p-
value is significant (less than 0.05) and 3) the Effect Size (ES) is above 0.02. Otherwise, 
if one of the conditions is not fulfilled, i.e. the β is a negative value, the p-value is 
insignificant, or the ES is below 0.02, the hypothesis will be rejected. Negative β means 
that any increment of the latent variable causes a decrement in the criterion variable, 
whereas ES below 0.02 means that the association is too weak to be considered. Any 
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association that is not tested in this section is regarded as an insignificant association, 
as it does not meet the requirement to be included in the theory-supported model 
(according to the analyses completed in Sections 4.4 and 4.5).  
Based on the factor-based PLS-SEM analysis results (as shown in Table 4-13), the 
results of the hypotheses testing are verified and shown in Table 4-14. It is noted that 
all path coefficient values are positive, indicating that no increment of a latent variable 
causes a decrement on another latent variable.   
Table 4-13 Path Analysis results 
 1st order 2nd order 
Associations β ES Supported? β ES Supported? 
Usability → Informativeness 0.461 0.326  0.300 0.212  
Commitment → Informativeness 0.137 0.090  - - - 
Scarcity → Informativeness 0.246 0.148  - - - 
Social influence → Informativeness - - - 0.500 0.372  
Commitment → Usability 0.672 0.521  - - - 
Crowds → Usability 0.170 0.098  - - - 
Social influence → Usability - - - 0.805 0.649  
Informativeness → Engagement 0.192 0.137  0.127 0.091  
Usability → Engagement n.s. -  n.s. -  
Credibility → Engagement 0.435 0.352  0.412 0.333  
Commitment → Engagement 0.315 0.251  - - - 
Social influence → Engagement - - - 0.394 0.331  
Informativeness → Credibility 0.181 0.103  n.s. -  
Usability → Credibility 0.206 0.130  0.198 0.124  
Commitment → Credibility 0.240 0.152  - - - 
Crowds → Credibility 0.184 0.099  - - - 
Social influence → Credibility - - - 0.441 0.297  
Usability → Satisfaction 0.196 0.119  0.139 0.084  
Engagement → Satisfaction 0.633 0.465  0.631 0.463  
Crowds → Satisfaction 0.182 0.059  - - - 
Human persona → Satisfaction 0.178 0.062  - - - 
Engagement → Intention 0.668 0.542  0.559 0.452  
Commitment → Intention n.s. -  - - - 
Human persona → Intention 0.207 0.091  - - - 
Social influence → Intention - - - 0.297 0.228  
  Note:  n.s.: not significant at p<0.05, ES: effect size, β: path coefficient 
  ES: small, medium, or large; 0.02, 0.15, and 0.35, respectively 
Table 4-14 Summary of hypotheses testing results (based on the results in Tables 4-5, 4-11 and 4-13) 





H1a Perceived informativeness is positively associated with perceived credibility.   
H1b Perceived informativeness is positively associated with perceived satisfaction.   





H1d Perceived informativeness is positively associated with perceived engagement.   
H1e Perceived informativeness is positively associated with perceived behavioural 
intention. 
  
H2a Perceived usability is positively associated with perceived informativeness.   
H2b Perceived usability is positively associated with perceived credibility.   
H2c Perceived usability is positively associated with perceived visual aesthetic. - - 
H2d Perceived usability is positively associated with perceived engagement.   
H2e Perceived usability is positively associated with perceived satisfaction.   
H2f Perceived usability is positively associated with perceived behavioural 
intention. 
  
H3a Perceived credibility is positively associated with perceived engagement.   
H3b 
  
Perceived credibility is positively associated with perceived satisfaction. 
  
H3c Perceived credibility is positively associated with perceived behavioural 
intention. 
  
H4a Perceived visual aesthetic is positively associated with perceived credibility. - - 
H4b Perceived visual aesthetic is positively associated with perceived engagement. - - 
H4c Perceived visual aesthetic is positively associated with perceived satisfaction. - - 
H4d Perceived visual aesthetic is positively associated with perceived behavioural 
intention. 
- - 
H5a Perceived engagement is positively associated with perceived satisfaction.   
H5b Perceived engagement is positively associated with perceived behavioural 
intention. 
  
H6a Social influence is positively associated with perceived informativeness. -  
H6b Social influence is positively associated with perceived usability. -  
H6c Social influence is positively associated with perceived visual aesthetic. -  
H6d Social influence is positively associated with perceived engagement. -  
H6e Social influence is positively associated with perceived credibility. -  
H6f Social influence is positively associated with perceived satisfaction. -  
H6g Social influence is positively associated with perceived behavioural intention. -  
H7a Reciprocity is positively associated with perceived informativeness. - - 
H7b Reciprocity is positively associated with perceived usability. - - 
H7c Reciprocity is positively associated with perceived visual aesthetic. - - 
H7d Reciprocity is positively associated with perceived engagement. - - 
H7e Reciprocity is positively associated with perceived credibility. - - 
H7f Reciprocity is positively associated with perceived satisfaction. - - 
H7g Reciprocity is positively associated with perceived behavioural intention. - - 
H8a Commitment is positively associated with perceived informativeness.   - 
H8b Commitment is positively associated with perceived usability.  - 
H8c Commitment is positively associated with perceived visual aesthetic. - - 
H8d Commitment is positively associated with perceived engagement.  - 
H8e Commitment is positively associated with perceived credibility.  - 
H8f Commitment is positively associated with perceived satisfaction.  - 
H8g Commitment is positively associated with perceived behavioural intention.  - 
H9a Liking is positively associated with perceived informativeness. - - 
H9b Liking is positively associated with perceived usability. - - 
H9c Liking is positively associated with perceived visual aesthetic. - - 
H9d Liking is positively associated with perceived engagement. - - 
H9e Liking is positively associated with perceived credibility. - - 
H9f Liking is positively associated with perceived satisfaction. - - 
H9g Liking is positively associated with perceived behavioural intention. - - 
H10a Social proof is positively associated with perceived informativeness. - - 
H10b Social proof is positively associated with perceived usability. - - 
H10c Social proof is positively associated with perceived visual aesthetic. - - 
111 
 
H10d Social proof is positively associated with perceived engagement. - - 
H10e Social proof is positively associated with perceived credibility. - - 
H10f Social proof is positively associated with perceived satisfaction. - - 
H10g Social proof is positively associated with perceived behavioural intention. - - 
H11a Authority is positively associated with perceived informativeness. - - 
H11b Authority is positively associated with perceived usability. - - 
H11c Authority is positively associated with perceived visual aesthetic. - - 
H11d Authority is positively associated with perceived engagement. - - 
H11e Authority is positively associated with perceived credibility. - - 
H11f Authority is positively associated with perceived satisfaction. - - 
H11g Authority is positively associated with perceived behavioural intention. - - 
H12a  Scarcity is positively associated with perceived informativeness.  - 
H12b Scarcity is positively associated with perceived usability.  - 
H12c Scarcity is positively associated with perceived visual aesthetic. - - 
H12d Scarcity is positively associated with perceived engagement.  - 
H12e Scarcity is positively associated with perceived credibility.  - 
H12f Scarcity is positively associated with perceived satisfaction.  - 
H12g Scarcity is positively associated with perceived behavioural intention.  - 




Human persona is positively associated with perceived informativeness. 
 - 
H14b Human persona is positively associated with perceived usability.  - 
H14c Human persona is positively associated with perceived visual aesthetic. - - 
H14d Human persona is positively associated with perceived engagement.  - 
H14e Human persona is positively associated with perceived credibility.  - 
H14f Human persona is positively associated with perceived satisfaction.  - 
H14g Human persona is positively associated with perceived behavioural intention.  - 
H15a 
  
Wisdom of crowds is positively associated with perceived informativeness. 
 - 
H15b Wisdom of crowds is positively associated with perceived usability.  - 
H15c Wisdom of crowds is positively associated with perceived visual aesthetic. - - 
H15d Wisdom of crowds is positively associated with perceived engagement.  - 
H15e Wisdom of crowds is positively associated with perceived credibility.  - 
H15f Wisdom of crowds is positively associated with perceived satisfaction.  - 




In referring to the results shown in Table 4-13, it can be summarised that the outcome 
of the path analyses is quite consistent between both persuasive models. The only 
difference spotted is in the association path of perceived informativeness and 
perceived credibility, that is the association is significant in the 1st order model 
(β=0.181; p=0.006; ES=0.103) and not significant in the 2nd order model (β=0.100; 
p=0.084; ES=0.056). However, the difference does not raise an issue as the number of 
latent variables in each model is not equal. Furthermore, if a less tight confidence 
interval is used (i.e. 90% confidence with p<0.1), the path between perceived 
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informativeness and perceived credibility in the 2nd order model will be regarded as a 
significant path. 
Particularly in the 1st order model, perceived informativeness is positively related to 
perceived credibility and engagement, but not significantly associated with satisfaction 
and behavioural intention. Usability has a positive influence on informativeness, 
credibility and satisfaction. Thus, hypotheses H2a, H2b and H2e are accepted, whereas 
H2c, H2d and H2f are rejected. All the positive paths associated with informativeness and 

























2nd Order Model 
Figure 4-11 Verified Persuasive Visual Design Models 
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Perceived credibility is found only positively to affect perceived engagement. The rest 
of the paths associated with credibility in the model are insignificant. Perceived 
engagement, in turn, directly influences satisfaction, as well as behavioural intention. 
The results imply the existence of indirect effects in the model, which will be discussed 
in the next section.  
Meanwhile, commitment is positively associated with perceived informativeness, 
usability, engagement and credibility, whereas scarcity only has an impact on 
perceived informativeness.  Visual aesthetic, reciprocity, liking, social proof and 
authority are not tested in this section as the variables were either excluded from the 
model due to insignificant paths or rebranding as new variables during previous 
exploratory analyses. Two new variables are human persona and wisdom of crowds. 
Human persona is found to influence perceived satisfaction and behavioural intention. 
In the meantime, the wisdom of crowds has an impact on usability, credibility and 
satisfaction.  
Similarly, in the 2nd order model, informativeness is positively associated with 
engagement. Usability is significantly related to informativeness, credibility and 
satisfaction, in the same way, credibility affects engagement. In turn, engagement 
significantly influences satisfaction and behavioural intention. Interestingly, social 
influence shows positive impacts on perceived informativeness, usability, engagement, 
credibility, as well as behavioural intention. This result shows that social influence 
factors play a major part in influencing users' motivation during their visit to a website. 
Surprisingly, the perceived satisfaction of visual persuasion on the website does not 
have a direct impact on behavioural intention in both models. Instead, a number of 
other motivating factors appear to have direct impacts on behavioural intention. As 
such, further investigation will be made in the next section to discover if satisfaction 
moderates any of the significant paths in the persuasive models. 
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4.7 Processing Persuasive Visual Messages 
Research on online persuasion will not generate a straightforward effect and that 
there will likely be moderating or mediating effects along the process (Petty and 
Brinol, 2012; Stiff and Mongeau, 2003). Petty and Cacioppo (1986) argue that it is 
difficult to understand the communication effects without comprehending the 
underlying processes by which the messages influence the attitudes. Thus, this section 
aims to investigate how web users process persuasive visual messages, by identifying 
the mediating and moderating effects in the persuasive model. Due to the complexity 
of the model, the moderating and mediating effects are examined separately, as 
explained in the following sub-sections. 
4.7.1 Control Variable and Moderation Effects 
The complete persuasive model is tested with the effects of the control variables 
known as the demographic variables that measure attributes that are not expected to 
influence the results of the SEM analysis (Kock, 2011b). Five variables namely age, 
gender, education, employment status and the time period the users usually spent 
online are included in the 1st and 2nd order models, with direct links pointing at the 
observed variables (i.e. perceived satisfaction and behavioural intention).  
In the 1st order model, the result shows that demographic variables do not associate 
with the outcome of perceived satisfaction or behavioural intention (see Table 4-15). 
In other words, all predicting variables affect the observed variables regardless of the 
participants' age, gender, educational background, employment status or time period 
usually spent online. Similarly, in the 2nd order model, all demographic variables do 
not moderate the association between the predictors and observed variables, except 
for the association between engagement and intention.  
The investigation is also carried out to identify if perceived satisfaction moderates any 
significant path to behavioural intention, as satisfaction does not have a direct 
association with behavioural intention. For this purpose, a moderating link is added to 
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all associations that connect to behavioural intention in the persuasive models, while 
at the same time minding the fact that additional links in the WarpPLS SEM model will 
significantly distort the result (Kock, 2014d). The result in Table 4-16 shows that 
satisfaction mostly does not moderate the relationship between the predictors and 
observed variables. Even though satisfaction appears to moderate the association 
between human persona and intention, however, the effect size (ES) is very weak. 
Thus, the impact of satisfaction in the SEM model is perceived as less important. 
Table 4-15 Demographic profile as moderating variable  
 
Significant? 
Moderator  Associations 1st order ES 2nd order ES 
Age 
Usability → Satisfaction  -  - 
Engagement → Satisfaction  -  - 
Wisdom of crowds → Satisfaction  - - - 
Human persona → Satisfaction  - - - 
Engagement → Intention  -  0.051 
Human persona → Intention  - - - 
Social influence → Intention - -  - 
Gender 
Usability → Satisfaction  
 
  
Engagement → Satisfaction  
 
  
Wisdom of crowds → Satisfaction  
 
-  
Human persona → Satisfaction  
 
-  
Engagement → Intention  
 
  
Human persona → Intention  
 
-  




Usability → Satisfaction  
 
  
Engagement → Satisfaction  
 
  
Wisdom of crowds → Satisfaction  
 
-  
Human persona → Satisfaction  
 
-  
Engagement → Intention  
 
  
Human persona → Intention  
 
-  




Usability → Satisfaction  
 
  
Engagement → Satisfaction  
 
  
Wisdom of crowds → Satisfaction  
 
-  
Human persona → Satisfaction  
 
-  
Engagement → Intention  
 
  
Human persona → Intention  
 
-  
Social influence → Intention - 
 
  
Time spent online 
Usability → Satisfaction  
 
  
Engagement → Satisfaction  
 
  
Wisdom of crowds → Satisfaction  
 
-  
Human persona → Satisfaction  
 
-  
Engagement → Intention  
 
  
Human persona → Intention  
 
-  
Social influence → Intention - 
 
  




Table 4-16 Perceived satisfaction as a moderating variable  
 
Significant? 
Moderator  Associations 1st order ES 2nd order ES 
Satisfaction 
Engagement → Intention  -  - 
Human persona → Intention  0.038 - - 
Social influence → Intention - -  - 
p<0.05, ES: small, medium, or large; 0.02, 0.15, and 0.35, respectively 
Elaboration Likelihood Model Perspectives 
In order to further understand the process of persuasive visual communication, the 
peripheral route of persuasion, as outlined in the ELM, is being examined. As pointed 
out by Petty and Briñol (2011), persuasive communication relies on an individual's:  
1. motivation to process the messages: e.g. personal relevance and need for 
cognition. 
2. ability to process the message: e.g. distraction, repetition and knowledge. 
3. nature of processing:  e.g. argument quality and initial attitude. 
4. thoughts, which are relied upon: e.g. ease of generation, thought rehearsal. 
In the original ELM model, only motivation and ability are directed towards the 
peripheral route (see Section 2.3.4). Thus, a closer inspection is made by including the 
motivation and ability variables as the moderators in the persuasive models. It is 
argued that the ELM provides the foundation for understanding how web users 
interpret persuasive visual messages. In this research, the initial motivation to process 
the message is determined by how relevant the information is to the participants, by 
looking at how frequently they travel in a year. This is based on the assumption that 
frequent travellers will find tourism information more interesting, as compared to the 
non-frequent travellers. On another hand, the ability to process is based on the user's 
Internet online experience. The assumption that an experienced user is more 
knowledgeable about Internet surfing, as compared to a less experienced user is 
concluded. The moderating effects of motivation and ability are tested in the WarpPLS 
software by including each variable into the model, with one moderating link at a time. 
This is because Kock (2014d) testifies that the result of the analysis will be significantly 
distorted if all the moderating links are tested at once.  
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The results show that initial motivation does not moderate any association in the 2nd 
order persuasive visual model. This indicates that in general, users' initial interest in 
the tourism information does not appear to affect their perception of the persuasive 
design. In the 1st order persuasive visual model, motivation only appears to weakly 
moderate the relationship between perceived usability and credibility (β: 0.120, p: 
0.048, ES: 0.027).  
Minding the fact that online persuasion will not generate a straightforward effect, a 
closer inspection is made to observe any unusual patterns in the associations of the 
SEM graph (available in the Appendix section). This is done via observing the graph 
patterns, by comparing the moderations of high and low motive participants. Even 
though the graph patterns appear to be slightly different (too tiny to be noted), the 
graph shapes tend to go in opposite directions (moving further away from each other) 
for extreme scores (i.e. applicable to either the lowest or highest scores). For example, 
in the relationship between perceived satisfaction and usability, the graph shapes 
differ for both when the perception scores for the two variables are the highest and 
lowest respectively. Similarly, the graph patterns for the relationship between 
perceived social influence and intention also start to differ when the perception scores 
for both variables get higher. This indicates that some relationships might have 
significant differences between specific groups of participants that recorded extreme 
scores. However, as this is not within the scope of the research, further investigation 
will not be carried out. Furthermore, if matters are to be pursued, the further 
investigation will require the data to be regrouped into a smaller set of data, which 
may lead to statistical issues, as SEM analysis requires a large pool of data for the 
result to be valid and reliable. 
Similar to initial motivation, users’ ability to process persuasive messages does not 
moderate any association in the 2nd order persuasive model. In the 1st order 
persuasive model, ability negatively moderates the associations between perceived 
commitment and informativeness (β: -0.183, p: 0.005, ES: 0.045), perceived usability 
and informativeness (β: -0.160, p: 0.013, ES: 0.043), perceived commitment and 
credibility (β: -0.149, p: 0.019, ES: 0.043) and perceived usability and credibility (β: -
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0.223, p<0.001, ES: 0.067). It also positively moderates the associations between 
perceived commitment and usability (β: 0.148, p: 0.020, ES: 0.055), as well as 
perceived informativeness and credibility (β: 0.133, p: 0.033, ES: 0.026). The negative 
moderating (or interaction) effect simply means that when ability increases, the 
associations between the said latent variables decreases. Figure 4-12 visualises the 


























2nd Order Model 
Figure 4-12 Moderating effects in the Persuasive Visual Design Model 
4.7.2 Mediation Effects 
WarpPLS allows for the assessment of mediating effects by providing the estimation of 
indirect effects. This allows for the testing of multiple levels of complexity (of 
mediating effects) to be carried out all at once. The investigation is made according to 
the procedure outlined in Kock and Gaskins (2014). Their approach follows the classical 
framework for assessing mediating effects by Baron and Kenny (1986), Hayes and 
Preacher (2010) and Preacher and Hayes (2004). Based on this approach, three criteria 
are assessed: 1) significant indirect effect, 2) significant total effect and 3) 
significant/insignificant direct effect. Full mediation occurs with significant indirect and 
total effects, as well as non-significant direct effect. In contrast, partial mediation 
occurs if criteria 1 and 2 are met, but with significant direct effect. Otherwise, no 




Table 4-17 Mediating effects in the 1st Order Model 
Associations Mediators 
Significant Path? Mediation 
Type Indirect Total Direct 
Informativeness → Satisfaction 
Engagement 
   full 
Informativeness → Intention    full  
Usability → Engagement 
Informativeness, 
Credibility 
   full 
Credibility → Satisfaction 
Engagement 
   full 
Credibility → Intention    full 
Wisdom of crowds → Engagement Credibility    - 
Wisdom of crowds → Credibility 
Usability 
   - 
Wisdom of crowds → 
Informativeness 
   - 
Wisdom of crowds → Satisfaction    - 
Commitment → Engagement 
Informativeness, 
Credibility 
   partial 
Commitment → Credibility 
Informativeness, 
Usability 
   partial 
Commitment → Informativeness Usability    partial 
Commitment → Satisfaction 
Usability, 
engagement 
   full 
Commitment → Intention Engagement    full  
Scarcity → Engagement 
Informativeness 
   - 
Scarcity → Credibility    - 
Table 4-18 Mediating effects in the 2nd Order Model 
Associations Mediators 
Significant Path? Mediation 
Type Indirect Total Direct 
Informativeness → Satisfaction 
Engagement 
   full 
Informativeness → Intention    - 
Usability → Engagement 
Informativeness, 
Credibility 
   full 
Credibility → Satisfaction 
Engagement 
   full 
Credibility → Intention    full 
Social Influence → Engagement 
Credibility, 
Informativeness 
   partial 
Social Influence → 
Informativeness 
Usability    partial 
Social Influence → Credibility Usability    partial 
Social Influence → Satisfaction 
Usability, 
Engagement 
   full 
Social Influence → Intention Engagement    partial 
Tables 4.17 and 4.18 summarise the results of mediating effects on the 1st and 2nd 
order persuasive models. In the 1st order persuasive model, perceived engagement 
fully mediates the associations between perceived informativeness and satisfaction, 
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informativeness and intention, credibility and satisfaction, credibility and intention, 
commitment and satisfaction, as well as commitment and intention. Meanwhile, 
perceived informativeness has been assumed to cause the effect on the associations 
between perceived usability and engagement, commitment and engagement, 
commitment and credibility, scarcity and engagement, as well as scarcity and 
credibility. Perceived credibility fully mediates the association between usability and 
engagement, while it partially mediates the association between commitment and 
visual engagement. Similarly, perceived usability fully mediates the association 
between commitment and satisfaction, while it partially mediates the association 
between commitment and credibility, as well as commitment and informativeness. 
In the 2nd order persuasive model, perceived engagement causes a complete 
intervention in the associations between perceived informativeness and satisfaction, 
informativeness, credibility and satisfaction, credibility and intention, as well as social 
influence and satisfaction. It also causes a partial intervention in the associations 
between social influence and intention. Perceived informativeness fully mediates the 
association between perceived usability and engagement, while it partially mediates 
the association between social influence and engagement. Similarly, perceived 
credibility causes some effects in the associations between perceived usability and 
engagement, as well as social influence and engagement. Perceived usability causes a 
complete intervention in the associations between perceived social influence and 
satisfaction, while partial interventions are caused by usability in the associations 
between social influence and informativeness, as well as social influence and 
credibility. 
4.8 Visual Persuasion Barriers and Triggers  
This section will answer the fourth objective of the research. A closer examination was 
made to discover the important visual cues that contribute to favourable effects on 
the model. This investigation aims to discover the direct effect of the visual cues on the 
respective variables in the model. As each visual cue is represented by a single 
indicator in the measurement model of 1st order persuasive, the analysis employs the 
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method of robust path analysis on the 1st order persuasive model for the purpose of 
this investigation. In the WarpPLS 5.0 manual, the robust path analysis is described as 
the following: 
“The Robust Path Analysis algorithm is a simplified algorithm in which 
latent variable scores are calculated by averaging the scores of the 
indicators associated with the latent variables. That is, in this algorithm, 
weights are not estimated through PLS Regression. This algorithm is called 
‘robust’ path analysis because the p-value can be calculated through the 
nonparametric resampling or stable methods implemented through the 
software. If all latent variables are measured with single indicator, the 
Robust Path Analysis algorithm will yield latent variable scores and outer 
model weights that are identical to those generated by the other 
algorithms” (Kock, 2015b, p. 21). 
Table 4-19 Persuasive triggers 
Visual cues Credibility Engagement  Usability Informativeness Satisfaction Intention 
Write review       
Membership       
Own email       
Friend’s email       
Search facility       
External Link     (-)  
Familiar faces       
Stranger yet 
similar 
      
Shared photo       
Textual Testimony       (-) 
Pictorial 
testimony 
     (-) 
Like Button       
Celebrity picture       
Celebrity text 
message 
      
Authoritative fig.       
Price tag       (-) 
Discount tag (-)     (-) 
ENDING SOON 
sign 
    
 
 
 Significant path 
 Insignificant path 
(-) negative path (design barrier) 
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Table 4-19 shows the outcome of the analysis. All visual cues portraying positive direct 
effects (i.e. positive path coefficient) are regarded as design triggers, as an increment 
of the values of the cues leads to an increment of the associated variables. In contrast, 
negative path coefficients are regarded as design barriers, because any increment in 
the index of the visual cue causes a decrement of the associated variables instead. 
However, based on the results shown in Table 4-19, none of the design cues used in 
the persuasive web pages significantly becomes the design barrier for persuasion. It is 
also noted that none of the design cues significantly affects perceived satisfaction. 
Interestingly, all design cues appear to affect perceived usability significantly. Similarly, 
only pictorial testimony and the authoritative figure do not significantly affect 
perceived engagement. The rest of the design cues positively affects perceived 
engagement. Moreover, pictorial testimony is assumed to be insignificant to the effect 
of p-value = 0.050. This research, however, is employing p-value of lower than 0.05. 
Thus, the rejection is regarded as a weak rejection. In the same way, most of the 
design cues cause significant effects towards perceived informativeness, except for the 
suggestion to provide friends’ email, textual testimony (which also includes the ones 
from celebrities) and the authoritative figure. 
The results reveal that membership, providing own email or friends’ email, search 
facility, photo cues, testimonies and the like button are the design cues that 
significantly affect perceived credibility. The ability to write one’s own review, the 
external link, the celebrity or authoritative figure, the price and discount tag, as well as 
the ‘ENDING SOON’ sign does not have a significant effect on credibility. Similar to the 
association between pictorial testimony and perceived engagement, the association 
between the ‘ENDING SOON’ sign and credibility are also insignificant, at p-value = 
0.050. 
The associations between the persuasive visual cues moderately affect behavioural 
intention. Seven out of eighteen visual cues do not cause significant effects on 
intention. However, the results of this investigation bring out several key points in 
understanding online persuasion. For example, even though the ‘ENDING SOON’ sign 
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does not significantly affect credibility, it still significantly affects intention. Even so, 
this research does not plan to discover the indirect effects of visual cues in the 
persuasion model. This is due to the reason that the results have already achieved the 
purpose of the research.  
In summary, the persuasive design brings out a better relationship between 
motivation, satisfaction and behavioural intention. This is evident from the significant 
path coefficients for most of the association of the latent and observed variables. A 
discussion on the findings, research implications and limitations will be done in 















Chapter 5  Discussion and Conclusion 
5.1 Research Summary 
This research aims to investigate the impact that persuasive visual design has on online 
web users. For the purpose of this research, the persuasive design of the destination 
website model is extended by including the social influence factor into the model. This 
model is picked mainly because the original model includes one of the social influence 
principles into the model. Furthermore, the model provides a practical guideline for 
assessing persuasive web design in the online environment. An empirical study was 
carried out in order to achieve the objectives of the study. Two web prototypes were 
developed using the persuasive visual design cues as the treatment to deliver tourism 
content, whereas the cues were missing on the control website. An experiment was 
conducted online adopting the procedure used in Liang Tang’s (2009) doctoral study, 
and an online survey software was employed to record the data. The data was then 
processed and analysed with Partial Least Squares - Structural Equation Modelling 
(PLS-SEM), as it suffered some abnormalities in the distribution.  
5.2 Overview of Research Findings 
The way a website is designed has a high impact on users’ attitude in surfing the 
website. For instant decision making, influencing users’ first impression is crucial. This 
research investigates the impact of visual persuasion in the online environment. Four 
main objectives were set for the investigation. The following section discusses the 




Objective 1: To compare the impact of non-persuasive visual and persuasive visual 
websites on users’ attitudes and behavioural intention. 
For this purpose, the data obtained using two prototype websites were analysed and 
compared. Both websites contained information on New Zealand tourism. The two 
prototype websites differ in terms of additional persuasive visual cues included in the 
treatment website, thus creating an A/B test environment. This method is practical in 
comparing the designs on the two prototype websites, and in this study, the difference 
is the persuasive visual cues. The visual cues are assumed to represent the social 
influence principles and are adapted from online marketing and advertising activities. 
More visual cues were included in the treatment website, thus making the website 
appear to be more complex, as more information needs to be processed. As such, the 
persuasive web page appears longer in comparison to the control website. The analysis 
was conducted using IBM SPSS and WarpPLS. For the purpose of achieving this 
objective, a basic SEM model was created for each dataset, i.e. the model includes five 
variables representing users’ attitudes and one variable measuring behavioural 
intention, while the social influence dimension is excluded. Users’ attitudes in this 
stage are defined by perceived informativeness, usability, credibility, visual 
engagement and satisfaction. Behavioural intention is defined by the intention to stay 
longer on the website, as well as the intention to recommend the website to family 
and friends. Notably, the measurement model at this stage was formerly verified 
through Exploratory Factor Analysis (EFA) using IBM SPSS. 
Data distribution wise, the non-persuasive design shows more desirable results with 
higher mean and lower standard deviation values. This can be interpreted that 
individually, each variable (i.e. informativeness, usability, engagement, credibility, 
satisfaction and intention) in the non-persuasive model is perceived as more 
favourable than the same variables in the persuasive model. The results suggested that 
the participants in the control group have a better first impression of the non-
persuasive website. However, the results are expected as more information in the 
form of visual cues are included in the persuasive website, thus increasing the web 
page complexity and resulting in a longer web page. Numerous research has provided 
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evidence that page complexity negatively affects users’ attitude towards a website 
(Nadkarni and Gupta, 2007; Pieters, Wedel, and Batra, 2010; Sohn, Seegebarth, and 
Moritz, 2017), especially for goal-directed users (i.e. research participants) (Nadkarni 
and Gupta, 2007). Thus, a non-persuasive website with a simpler design obtains more 
favourable impressions, as compared to one with a persuasive design. 
On the other hand, from the perspective of cause and effect relationships (i.e. based 
on PLS-SEM analysis), the persuasive design model gives more fruitful insights. The 
variables in the persuasive model can be better explained as better R-squared readings 
are recorded. This means that the increment of the value of the predictors leads to an 
increment of the value of the observed variables. Furthermore, the contributions of 
the predictors towards visual engagement and behavioural intention is stronger (R-
squared above 0.5) in the persuasive design model.  
In general, perceived usability (e.g. ease of use and ease of learning) has a positive 
influence on perceived informativeness and satisfaction. However, for the non-
persuasive design, usability has an insignificant effect on perceived credibility, but it 
positively influences perceived visual engagement. This is somewhat contradicting for 
the persuasive design. The results indicated that persuasive visual cues help the 
website appear more credible. Yet, as more visual cues were presented, users may 
take more effort to comprehend the whole content, and thus it affects their ability to 
get engaged with the information presented on the website quickly. Nevertheless, the 
quality of information provided on the websites positively influences perceived 
credibility, visual engagement and satisfaction. Remarkably, the strength of the 
relationships of informativeness, credibility and visual engagement (Informativeness → 
Credib, Informativeness → VisEng) are stronger in the persuasive model, whereas the 
association of informativeness and satisfaction is stronger in the non-persuasive 
model. The results suggest that the persuasive visual design increases the quality of 
information on the website and this consequently improves the website’s credibility 
and engagement. This results also indirectly show that even though more information 
is provided on the website, it does not significantly and negatively affect users’ 
satisfaction. Thus, when designing for web credibility and engagement, the persuasive 
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visual design is still a good choice to consider. Furthermore, behavioural intention is 
highly influenced by the persuasive design. It is worth noting that having highly 
satisfied users will be meaningless if the users are not willing to perform a certain 
behaviour.  
Thus, it is concluded that the non-persuasive visual design has a high impact on users’ 
perceptions of their attitudes and behavioural intention, while the persuasive visual 
design model better explains the relationship between users’ attitude and behavioural 
intention. 
Objective 2: To determine the factors in the persuasive visual design model that 
effectively influence users’ attitudes and behavioural intention. 
The persuasive visual design models were assessed for validity, reliability and 
multicollinearity issues using the WarpPLS. In the end, several items that were initially 
verified with EFA using the IBM SPSS were eliminated. The verified measurement 
models were then defined as theory-supported persuasive models. At this stage, the 
visual aesthetic measurement was totally removed. The social influence dimension has 
been restructured. Thus, the finalised factors in the social influence dimension are 
defined as human persona, the wisdom of crowds, commitment and scarcity. The 
verified model of persuasive visual design for web design is shown in Figure 5-1. Two 
PLS-SEM models were analysed, i.e. the 1st order persuasive model, where all 
identified factors of social influence dimension were included as itself in the model and 
the 2nd order persuasive model, where human persona, the wisdom of crowds, 
commitment and scarcity were defined as the measures of the social influence factor. 
In this research, human persona measures are related to the inclusion of human 
images on the website. In this regard, any form of human image, either a plain human 
face, half or full body are assumed to fall into this category. Thus, this research 
investigates the influence that a human image has on a website. Particularly, no 
separation was made between celebrity, non-celebrity or familiar figures, thus 
combining the original concept of social proof and authority principles of social 
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influence. On the other hand, the wisdom of crowds is related to textual or pictorial 
testimonies, as well as the like button, which assumes the thinking that crowds are 
wiser than individuals. It is believed that web users sometimes make a judgement 
based on other users. Thus, the representation of other people’s opinion or 
preferences in the form of testimonies and the like button will have significant impacts 
on users’ attitude and behavioural intention in the online environment. Basically, the 
measures for this factor were taken from the initial social proof factor. However, the 
visual cues that contain a human image were initially intended for the social proof 
factor loads (in EFA) together with the human persona factor measures; hence, 
resulting in the renaming decision for this particular factor. As such, the wisdom of 

















   
 
Figure 5-1 Verified model of persuasive visual design for web design 
The other two factors (i.e. commitment and scarcity) are well-known principles by 
Cialdini (2007). Commitment is a promise or manifestation of intent to act. In this 
research, commitment is being emphasised in an abstract way, i.e. by the visual 
appearance of an information searching facility. It is assumed that web users will act 
on the search result provided by the website, by clicking on the result link to elaborate 
further. On the other hand, scarcity is one of the most popular principles used in 
advertising. The representation of the product price, discounts highlights and ‘ENDING 
SOON’ tag is amongst the popular techniques used to emphasize the scarcity principle, 
which is also employed in the persuasive web page. 
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Particularly for users’ attitude and behavioural intention, more than 80% of perceived 
engagement in the persuasive model is explained by perceived informativeness and 
credibility in both models, as well as perceived commitment in the 1st order and social 
influence in the 2nd order persuasive model. Up to 48% of perceived credibility is 
influenced by perceived informativeness, usability, commitment and wisdom of 
crowds in the 1st order persuasive model. Similarly, in the 2nd order persuasive model, 
credibility is affected by usability and social influence. Interestingly, more than 70% of 
perceived satisfaction in the 1st order persuasive model is explained by perceived 
usability, engagement, crowds and the human persona. Similarly, in the 1st order 
persuasive model, engagement and the human persona explain more than 70% of 
behavioural intention. In the same way, 68% of intention in the 2nd order persuasive 
model is explained by the power of social influence. These results confirm that social 
influence principles can be used to obtain favourable users’ satisfaction and 
behavioural intention in the online environment. 
The results from the PLS-SEM analysis show that in general, social influence 
significantly and positively influences perceived informativeness, usability, 
engagement, credibility and behavioural intention. From those attitudes, social 
influence strongly affects perceived usability (ES: 0.649) and perceived informativeness 
(ES: 0.372). The results indicate that web users have already familiarised themselves 
with persuasive visual cues, thus assisting them in understanding the web content 
even though it was their first interaction with the website. With the portrayal of 
persuasive visuals, the quality of information on the website is perceived to be more 
informative. Nevertheless, social influence also moderately contributes to favourably 
perceived engagement, credibility and behavioural intention (ES: 0.331, 0.297 and 
0.228 respectively). 
In addition, scarcity and commitment have positive influences on perceived 
informativeness. Also, commitment and wisdom of crowds are impacting perceived 
usability and credibility favourably, while commitment is positively affecting perceived 
engagement. These results highlight the importance of scarcity techniques as it helps 
improve the informativeness of a website. Similarly, the persuasive visual design 
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motivates web users to be committed with the provided information and consequently 
affects their engagement with the website.  
Remarkably, the human persona weakly affects the observed variables (i.e. users’ 
satisfaction and behavioural intention) but insignificantly affects other attitudes. Based 
on the outcome, it is concluded that for tourism content, the representation of the 
human image is not crucial. Yet, the portrayal of the human image helps to influence 
users’ perceived satisfaction and intention, thus making it worthwhile to be 
considered. Furthermore, several specific human images used as visual cues appear to 
have significant effects on some variables in the persuasive model, as discussed in the 
findings section for the fourth objective. 
Referring back to the original model, the outcome of the extended model is quite 
different from Kim's (2008) model. Notably, the original model evaluates the first 
impression as the main focus of the study, and the assessments were conducted within 
a strict time limit (i.e. 7 seconds, 45 seconds, and 90 seconds for preliminary studies, 
and 3 seconds, 7 seconds, 15 seconds, and 30 seconds during the actual experiment). 
In Kim’s research, timing is set as the moderating variable for first impression 
formation. However, this research excludes the moderating role of timing from the 
model as the research aims to allow total freedom for the research participants to act 
naturally while assessing the website in the actual online environment. On the other 
hand, Kim’s experiment was carried out in a laboratory, using screenshots of web 
pages in the form of slideshows as the prototype. Thus, the difference in the 
experiments’ settings brings about different treatment to the research participants. 
Furthermore, as this research is focusing on how web design affects UX, the terms 
used in the original model were replaced with common terms in the UI domain. 
Instead of investigating the effect of inspiration, trustworthiness and involvement (as 
in Kim, 2008), this research looks into visual aesthetic, credibility and engagement. 
However, the aesthetic element was removed from the extended model, due to the 
fact that the measurement items for the factor tend to load together with the items 




Table 5-1 Comparing the relationship between the predictors and observed variables (original vs 
extended model) 
Associations 
(H. Kim, 2008) Extended model 
Indirect Direct Indirect Direct 
First impression → Intention N/A  N/A N/A 
Satisfaction → Intention N/A N/A N/A  
Informativeness → Intention     
Usability → Intention     
Trustworthiness/credibility → Intention     
Inspiration → Intention   N/A N/A 
Involvement/engagement → Intention     
Reciprocity → Intention   N/A N/A 
Human persona → Intention N/A N/A   
Wisdom of crowds → Intention N/A N/A   
Commitment → Intention N/A N/A   
Scarcity → Intention N/A N/A   
Social Influence → Intention N/A N/A   
Informativeness → First impression/satisfaction     
Usability → First impression/satisfaction     
Trustworthiness/credibility →  
First impression/satisfaction 
    
Inspiration → First impression   N/A N/A 
Involvement/engagement →  
First impression/satisfaction 
    
Reciprocity → First impression   N/A N/A 
Human persona → Satisfaction N/A N/A   
Wisdom of crowds → Satisfaction N/A N/A   
Commitment → Satisfaction N/A N/A   
Scarcity → Satisfaction N/A N/A   
: significant path at p<0.05, N/A: not applicable 
In the original model, the relationship between the predictors and behavioural 
intention is mediated with the first impression. In the extended model, the first 
impression variable is replaced with users’ satisfaction. However, satisfaction is found 
not to have any effect on behavioural intention. On the other hand, engagement, 
social influence and human persona appear to have a direct effect on behavioural 
intention, which is contradicting from the original model, as none of the predictors has 
a direct effect on behavioural intention. Yet, most of the predictors have indirect 
effects on intention. Similar to the original model, the majority of the predictors in the 
extended model also indirectly affect intention. Notably, the original model only 
measures the intention to stay on the website, while the extended model also 
measures the intention to recommend, thus some contradictions of outcomes from 
the model’s assessment should be expected. 
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Objective 3: To investigate how web users process persuasive visual messages by 
identifying the mediating and moderating effects in the persuasive model. 
The results from the PLS-SEM analysis with the WarpPLS 5.0 show that none of the 
demographic profiles moderates the associations in the model, except for the 
association between engagement and intention in the 2nd order persuasive model, 
which is weakly moderated by the age of the respondents. Contradicting to the 
proposition that satisfaction moderates the associations between the predictors and 
behavioural intention, the construct, however, does not moderate any path except for 
the path between human persona and intention. However, the moderating effect is 
weak. The results also show that in the 1st order persuasive model, the motivation to 
process the message only moderates the association between usability and credibility, 
whereas Internet knowledge moderates the same path, in addition to the associations 
between commitment and credibility, commitment and informativeness, commitment 
and usability, as well as informativeness and credibility. On the other hand, there was 
no moderation effects of motivation found on the 2nd order persuasive model to 
process the message or Internet knowledge.  
In this sense, it is suspected that the motivation to process does not have a significant 
influence on the model, due to the reason that even though most of the research 
participants were frequent travellers, the information provided on the website was 
solely limited to Tourism New Zealand. Hence, as the research participants may not 
have any intention to travel to New Zealand when the investigation was made, this 
made the website content irrelevant to their personal need.  
Several mediation effects were also observed in the persuasive visual design model. 
Even though social influence and some of its indicators do not directly influence users’ 
satisfaction, they do indirectly predict users’ satisfaction. Similarly, the respective 
variables either directly or indirectly affect users’ behavioural intention. Notably, 
perceived informativeness, usability, engagement and credibility played a major role in 
mediating the interactions within the persuasive visual design model. Hence, this 
research suggests that web users’ attitude in the web environment is highly affected 
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with the presentation of persuasive visual design cues and that the effect is strong 
enough to stimulate their willingness to perform certain behaviours.  
Objective 4: To identify which visual persuasion technique (design trigger and/or 
barrier) has an impact on users’ motivation and behavioural intention. 
The investigation was made to discover the direct effect of certain visual cues 
employed in the persuasive visual design model. The results show that none of the 
visual cues affects the perceived satisfaction of the persuasive website. This implies 
that persuasion clutter (known as advertising or marketing clutter in respective fields) 
issues play a significant role in users' evaluation of a website. Repetitively throwing out 
the social influence principles on the design (e.g. authority or scarcity principles) is 
ineffective, reduces trust and may cause persuasion clutters (Schaffer, 2010) that lead 
to users not being highly satisfied with the website. Yet, most of the visual cues 
influence perceived informativeness, credibility, engagement, usability, as well as 
behavioural intention. Notably, all visual cues directly affect perceived usability. It is 
predicted that the research participants have already familiarised themselves with 
persuasive visual cues. Thus it allows them to easily learn or absorb the information 
provided on the persuasive website.  
This reciprocation principle is employed in the persuasive website by offering either 
‘most seek travel information’, membership application or the ability to write a review, 
for the exchange of personal information such as personal email or other 
acquaintances’ email. The results show that membership and disclosure of own email 
are perceived to influence credibility, engagement, usability, informativeness and 
intention. Similarly, the ability to write a review affects the same users’ attitude, 
except for perceived credibility; while disclosure of friends’ email affects perceived 
credibility, engagement, usability and intention. The reason being, the intention to use 
and the intention to recommend the website are positively affected. Thus, it can be 
determined that visual cues representing the reciprocity principle are able to make 




In portraying the principle of commitment and consistency in the persuasive website, 
the search facility was provided along with some URLs linking to some recommended 
travel information. It is assumed that, as the user chooses to obtain the specific 
information by personally searching for it, he/she will naturally act upon the returned 
information. The results show that the external link (URL) does not influence perceived 
credibility, but instead positively affects engagement, usability, informativeness and 
intention. On the other hand, the search facility not only influences the same attitudes 
but also perceived credibility. Hence, it can be concluded that persuasive visual cues 
encourage web visitors to be committed to their prior action. 
In this research, the online recommendation via the means of testimonial and the like 
buttons (with the number of likes) was employed as the visual cues for the social proof 
principle. The results of the analysis show that textual testimony has a direct effect on 
credibility, engagement and usability, whereas pictorial testimony affects credibility, 
usability and informativeness. Similarly, the like button influences perceived credibility, 
engagement, usability and perceived informativeness. Remarkably, even though the 
social proof visual cues positively and significantly affect users’ attitudes, the 
conversion of behaviour was a failure as the effect does not affect behavioural 
intention. Recent research by Winter, Metzger, and Flanagin (2016) investigated the 
effectiveness of message and social cues on information selection in the social media 
environment. The results of their investigation showed that new articles with greater 
Facebook ‘likes’ has greater clicked rates as compared to articles with lower ‘likes’, 
thus exposing the outstanding influence of the like button. Nevertheless, the results of 
this research indicate that simply throwing testimonies from unfamiliar characters 
might not be useful for travel websites. Perhaps, the social proof principle should be 
used along with another principle for it to be more effective, such as the liking 
principle. Furthermore, Walia, Srite, and Huddleston (2016) verified the role of website 
cues diverges for different types of products, applicable to both peripheral and central 
route of information processing and decision making.  
In portraying the liking principal, the ‘similarity technique’ is employed using the image 
of Facebook members, as well as the picture of models in the travelling outfit. As the 
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survey was conducted among Facebook members, images of other Facebook members 
give the feeling that they belong to the same group, thus inducing the sense of 
similarity to the viewers. At the same time, the repetitive images of Facebook 
members prompt the feel of familiarity as the viewers come across the same faces 
several times while browsing the website. In the persuasive visual design model of this 
research, the liking principle is represented by the human persona factor as the 
outcome of the measurement model assessment.  
The results of the analysis show that a familiar face positively affects perceived 
credibility, engagement, usability, informativeness and intention. The results confirm 
the importance of familiar faces for influencing behavioural intention. However, even 
though perceived credibility, engagement, usability and informativeness are also 
affected in the same way by similar stranger visual cue, yet, the effect is not strong 
enough to encourage behavioural intention. An identical result is also recorded for 
shared photos from other Facebook members. Thus, it is concluded that the liking of 
visual cues helps to improve the credibility of a website, helps the web visitor easily 
process the information, improves the perceived quality of the information, as well as 
helps the web viewer to engage with the website. However, the effects are weak to 
influence conversion of behaviour. Nevertheless, if the cues are repetitively being 
displayed to the web viewers, enough to induce the sense of familiarity, the 
effectiveness of the liking visual cue can be improved and even strong enough to 
influence behavioural intention. However, it is advised that the repetitive visual cue 
should be employed with caution so as to avoid frustration, as the less cluttered 
environment is better than a complex web page full of repetitive messages.  
Another social influence principle portrayed in the form of the human persona visual 
cue is an authority. Based on the rule of authority, the authority does not necessarily 
have to be real, i.e. the appearance of authority is enough. Thus, a celebrity’s 
endorsement or a model dressed in a uniform are examples of the application of the 
authority principle. The results of this research show that an image of a celebrity 
positively influences perceived engagement, usability, informativeness and 
behavioural intention, whereas a message from a celebrity affects perceived 
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engagement, usability and intention. Interestingly, cues from a celebrity are not 
effective towards perceived credibility. Furthermore, the message from a celebrity is 
also not perceived as informative enough. Yet, the cues show a positive impact 
towards behavioural intention. The results confirm Cialdini's (2009) speculation of 
blind obedience. Blind obedience is the result of early childhood education that 
“obedience to proper authority is right and disobedience is wrong”. Thus, even though 
the web visitors feel that the website is not credible enough, being a loyal fan of a 
certain celebrity, they will, therefore, behave and act accordingly to a favourable 
behaviour.  
Scarcity is the rule of the few, i.e. “people assign more value to opportunities when 
there are less available” (Cialdini, 2009). The common compliance technique for this 
principle is by placing a limited number or deadlines in the ads. In the persuasive 
website, this tactic is bundled alongside the price tag as well as the discount highlights. 
The results show that the price tag, discount highlight and the ‘ENDING SOON’ visual 
cues positively affect perceived engagement, usability and informativeness. Only the 
‘ENDING SOON’ sign significantly influences behavioural intention. This result is in line 
with the findings by Walia, Strites, and Huddleston (2016) which conclude that product 
price moderates the effects that web information cue has on product understanding 
and website design perception. Hence, even though the price does not have a direct 
effect on intention, it may control the strength of the association between users’ 
attitudes and behavioural intention. Notably, none of the visual cues affects perceived 
credibility. It is speculated that the result is influenced by the fact that the information 
is displayed on an unfamiliar website. Hence, customers’ trust has yet to be developed. 
Moreover, the research by Kim and Benbasat (2009) reveal that web viewers are more 
interested in online claims or statements (i.e. usually used in product advertisement or 
testimonial) when the price of the product is high, as compared to when the price is 
low. Moreover, their trust is higher when there is a third-party claim with data backing. 
On the other hand, the website’s claim alone affects perceived trust the least. Hence, 
even though the persuasive website displays the actual price and discounts obtained 
from real travel websites at the time of the prototype development, it lacks the third 
party’s assurance and data backing; hence, perceived credibility is not affected. 
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The effect of persuasive visual cues above-mentioned is discussed as persuasive 
triggers as most of the path coefficients has positive values. Yet, there are a few visual 
cues that negatively affect users’ attitude or behavioural intention. For example, an 
external link negatively influences perceived satisfaction, the discount tag negatively 
affects credibility, while testimonies (pictorial and textual), price tags and discount tags 
negatively affect behavioural intention. However, these persuasive barriers also 
positively influence several other factors in the model. Thus, these persuasive barriers 
may be employed with caution in website design. 
In summary, perceived informativeness, usability and engagement are easily 
influenced by persuasive visual cues. On the other hand, credibility and behavioural 
intention are moderately affected, while users’ satisfaction is insignificantly influenced. 
Pan and Chiou (2011) observe that web viewers perceived online messages as credible, 
provided that it is supported by a testimonial from those who are perceived to have a 
close online social relationship with them. Thus, credibility is highly influenced by the 
visual cues representing the liking and social proof principles. In contrast to credibility, 
behavioural intention is more influenced by users’ obligation and personal 
commitment to the website as an internal factor, as well as the portrayal of authority 
principle as the external factor. Satisfaction, however, is not easily swayed by 
persuasive visual cues. In order to achieve users’ satisfaction, web designers should 
focus more on other aspects of UX, such as the aesthetical values of the design 
elements, as suggested by previous researchers (e.g. Lindgaard, 2007; Lindgaard and 
Dudek, 2003; Liu, Guo, Ye, and Liang, 2016).  
5.3 General Results from the Perspectives of the Grounded Theories 
Rhetoric (i.e. finding the means of persuasion) was initially conferred by Aristotle 
through ethos (appeals to credibility), logos (appeals to logic) and pathos (appeals to 
emotion). Using the guidelines achieved by Winn and Beck (2002), it is concluded that 
the principles of Social Influence appeal to credibility, logic (i.e. perceived 
informativeness) and emotion (i.e. perceived engagement). Thus, this research 
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confirms the significant role of persuasive visual cues in expressing the means of 
persuasion. 
In the persuasive visual design model, perceived usability directly impacts users’ 
satisfaction, while perceived informativeness indirectly affects users’ satisfaction. From 
the viewpoints of the motivation-hygiene theory, these hygiene factors are also 
considered as important determinants for influencing users’ satisfaction with a website 
and that the absence of these factors will cause users’ dissatisfaction instead. 
In understanding the process of persuasive visual communication, the Elaboration 
Likelihood Model (ELM) is referred to. According to the ELM, under the central route, 
persuasion is likely to result from a person’s thoughtful consideration of the true 
merits of the information presented on the website. Thus, the central route is used 
when the web viewer has the motivation and ability to think about the information. On 
the contrary, when the web viewer has little interest or a lesser ability to process the 
information, the peripheral is instead used to understand the communication process. 
In this peripheral route, the attractiveness of the information is likely to determine the 
likelihood of further elaboration. This research evaluates the process of persuasive 
visual communication from the peripheral route, with the assumption that the 
research participants are forced to process the information provided in the web 
prototypes and that the contents of the website might be irrelevant to them. Based on 
the moderation effects of motivation and the ability variables in the persuasive visual 
model, most of the interactions between the variables in the model are not affected by 
either motivation or ability. Only small effects of lesser ability are observed from the 
interactions between perceived commitment and informativeness, perceived usability 
and informativeness, perceived commitment and credibility, as well as perceived 
usability and credibility (the measures with negative path coefficients). However, the 
effect sizes for those interactions are weak and not worth to be noted. Thus, this 
research concludes that web users’ motivation and ability do not play an important 
role when processing persuasive visual cues. However, it is noted that there are more 
indicators to assess motivation and ability in the peripheral route and that the 
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indicators used in this research are limited. This suggests that the results may differ if 
different indicators are used. 
5.4 Practical Implications 
This research investigates the effectiveness of the persuasive visual design in website 
design. For this purpose, an existing model of the persuasive web design by Kim and 
Fesenmaier (2008) was extended. The research focuses on the development of the 
persuasive visual design model from the perspective of web interface design for better 
user experience. Instead of using snapshots of existing travel websites, this research 
developed two prototype websites and uploaded them to a web server, thus creating 
an actual environment of online information browsing. Furthermore, the research 
participants were mostly frequent travellers who travelled at least once a year. The 
findings of this research contribute to the theoretical and visual design implications of 
web design.  
Firstly, the extended persuasive visual design model verifies the importance of 
employing the correct visual cues on the web in order to obtain a favourable 
impression from the web visitors. The measurement model used to validate the 
persuasive visual design was verified for validity and reliability using EFA and CFA. The 
guidelines on dealing with multi-collinearity issues are also discussed in the thesis. 
Thus, the measurement model can be used for future evaluation of the persuasive 
design. 
Secondly, the research compares the impact of visual cues without the persuasive 
values (e.g. destination images with no human figure within or no social media cues) 
with one that has persuasive values. The results clearly show that different attitudes 
were formed from the effect of these visual cues. Hence, when considering web 
design, the aim of the design plays an important role in deciding the kind of visual cues 
that should be included on the website. If the website is aiming at achieving users’ 
satisfaction, a non-persuasive design with simplicity in mind would be enough. 
However, if the website is aiming for users’ loyalty or other favourable behaviour, 
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then, persuasive visual cues are compulsory. Thus, this finding provides some 
guidelines on managing website design for web designers. 
Thirdly, the findings in the research present empirical evidence on the influence of 
persuasive visual design and its effects towards users’ attitude and behavioural 
intention. The empirical evidence confirmed that website’s informativeness, usability, 
credibility, engagement, as well as users' satisfaction and behavioural intention, can be 
influenced by persuasive visual cues. Even though some social influence principles 
might not be appropriate to be employed in some official websites (e.g. scarcity or 
authority principles), other principles are still appropriate to be fully utilised (e.g. 
reciprocity, commitment or social proof principles). 
Lastly, this research explores the effect of social influence design cues on web users’ 
attitudes and behavioural intention in the online environment. The research findings 
provide guidelines for the advertiser in the online environment on how to better 
influence online shoppers, specifically for the tourism destination’s promoter. A list of 
persuasive triggers and their effects were given and can be used with caution so that 
favourable impact can be achieved.  
5.5 Limitations and Future Research 
This research has several limitations that the researcher would like to address, along 
with some recommendations for future research. 
Firstly, this research investigates the effects of persuasive visual design using tourism 
information as the subject of study. A number of research in e-commerce emphasises 
that users act differently for a different product. Thus, future work should investigate 
the effectiveness of persuasive visual design across other domains or cultures. 
Secondly, this research uses an independent sample, meaning that the measurements 
are from different people. It is suggested that using the paired sample test may bring 
about a more novel result when doing the A/B test. 
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Thirdly, this research does not control the type of devices used to browse the web 
sample during the online experiments. Thus, the moderation effect of devices cannot 
be investigated. However, external factors such as the device’s screen size, or the 
speed of the Internet may also give rise to some implications for the result. Thus, 
future research may also consider such moderating factors during the investigation. 
Next, this research used web samples as the medium for the experiment. Thus, the 
user’s trust is not yet developed and may have implications for their response. Future 
works should investigate the impact of persuasive visual design on well-established 
websites such as Booking.com, Priceline or TripAdvisor.  
To add on, the content of the prototype websites is about New Zealand tourism. This 
information may not be relevant to most of the research participants. Thus, the 
moderating effect is possibly affected. Future research should employ tailored 
information that is well customised to each individual’s requirement. 
Furthermore, the research employs Google Analytics as the tool to record users’ data 
while surfing the web samples. However, Google Analytics only provides average data, 
not specific data for each individual. In order to really understand users’ habit while 
browsing a website, a specialised tool should be used to record each interaction made 
by the users, as well as the time duration spent on each web page.  
Lastly, the visual cues representing the liking principles may not be relevant to the 
research participants as the researcher avoids obtaining private information from 
them. However, the liking principles work best when visual cues of close relatives or 
friends were used. Therefore, it is recommended that future research employs 
appropriate visual cues that are specially customised to each research participant. 
This research provides important directions for future research specifically in the web 
interface design. It is believed that the findings obtained from this thesis contributes to 
the visual information design literature and can be used as the groundwork for further 
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SECTION A: DEMOGRAPHIC BACKGROUND, AND WEB SURFING EXPERIENCE 
1. Please indicate your gender
Male Female 
2. Please select the category that includes your age
18 – 29 
30 – 39 
40 – 49 
50 – 59 
60 or older 
3. What best describes your level of education?
Less than high school  
High school or equivalent  
College / bachelor’s degree 
Graduate or professional degree 
4. Which one of the following best describes your employment status?
Employed (full-time, part-time, or casual) 
Not employed  
Retired  
Student  
5. On average, how long do you normally spend each time on the Internet?
Less than an hour  
Less than 3 hours  
Less than 5 hours  
5 hours and more 
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7. On average, how often do you travel? (for business and/or pleasure)
A couple of times a year 
At least once a year 
At least once in two years 
Less often 
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From your experience with the website, please rate your level of agreement, with one (1) being least agreed and 
seven (7) being most agreed, and N/A means not applicable, not sure, or do not know. 
Rating scale: 
1 - Least agreed 
4 - Neutral 
7 - Most agreed 
N/A - Not applicable, not sure, or do not know. 
User's Perception about the Website Design 1 2 3 4 5 6 7 N/A 
The information on this website is sufficient. 
The information on this website is useful. 
The information on this website appears to be relevant and up-to-date. 
The travel information on this website appears to be accurate. 
This website is easy to use. 
I quickly familiarise myself with this website. 
This website makes it easy to go back and forth between pages. 
This website has an attractive appearance. 
This website has good use of colour and layout. 
The content in this website is well designed. 
This website is complex (too many visual elements). 
There is a presence of unimportant / improper / annoying features (e.g. ads / 
pop-ups etc.). 
This website quickly loads all the text and graphics. 
So far, I am satisfied with this website. 
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User's Perception about the Web Engagement 1 2 3 4 5 6 7 N/A 
The varieties of visuals (e.g. text, images, animation etc.) help to 
maintain attention. 
The visuals included in this website enhance the presentation of the 
travel information. 
This website provides opportunities for interactivity. 
This website stimulates curiosity and exploration 
The main page (i.e. the first webpage) of this website is interesting 
enough to continue browsing further. 
User's perception about the Web Credibility 1 2 3 4 5 6 7 N/A 
I think that this website has sufficient expertise in providing travel 
information and services. 
I think some of the information in this website seems suspicious (e.g. 
misleading, fictitious, or made-up information). 
I need to verify some of the information (e.g. with friends or travel 
agents) before I can put my trust to this website. 
I am able to judge the credibility of this website based on the travel 
information provided. 
I am confident to make my travel decision based on suggestions made 
by this website. 
User's perception on the Influence of Reciprocity Principle 1 2 3 4 5 6 7 N/A 
I want to give reviews about my past travel experiences on this 
website. 
I want to register as a member of this website. 
I want to receive special offers from this website. So, I will provide my 
email address or contact number if asked by this website. 
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I will provide my friends' email addresses if asked by this website. 
User's perception on the Influence of Commitment Principle 1 2 3 4 5 6 7 N/A 
I want to search for travel destinations, flights, and hotels information 
on this website. 
I am tempted to click on the result links from my searching activities 
on this website. 
I will visit other related websites that are recommended by this 
website (e.g. via image or web link). 
User's perception on the Influence of Liking Principle 1 2 3 4 5 6 7 N/A 
I will like the website more if I see familiar faces on the website (e.g. 
friends, or friends of friends). 
I will like the website more if I see some pictures of other people that 
shares something similar with me on the website (e.g. picture of a 
couple or family -if you are in a relationship, or picture of hikers - if 
you like adventurous activity). 
I will like the website more if I see some pictures of friendly persons 
on the website. 
User's perception on the Influence of Social Proof Principle 1 2 3 4 5 6 7 N/A 
I will trust a review (positive or negative) from another traveller on 
the website. 
I will trust other traveller's review more if it comes with a picture as a 
proof. 
I will trust the information more if I see other people paid attention to 
it as well (e.g. number of 'likes' at a Like button). 
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User's perception on the Influence of Authority Principle 1 2 3 4 5 6 7 N/A 
I will trust the website more if there are some pictures of celebrities 
on the website. 
I will trust the reviews that come from celebrities. 
I will trust the information that come from an authoritative person 
(e.g. flight's staff, chef, representative of local Tourism Ministry etc.). 
User's perception on the Influence of Scarcity Principle 1 2 3 4 5 6 7 N/A 
I think that price is one of the most important information in a travel 
website. 
I think that discount highlight is also important for a travel website. 
I think that I will act fast to purchase a travel package if I see the 
'LIMITED OFFER' or 'ENDING SOON' sign on the advertisement. 
I believe that I will be missing out on some good deals if I fail to act 
quickly with my purchasing. 
Perceived Behavioural Intentions 1 2 3 4 5 6 7 N/A 
I would like to use this website frequently. 
I will purchase a travel package recommended by this website. 
I will recommend this website to my friends and family. 
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